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pwi»tii« l>a«# ®f m©s@ ©.i^aal«i t# 
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tlem mmmmlng the d«fr«lati©ii #f ptiriat bus®® 
hf aa€ %© -Ih# pmriit# atta1i©« 
%lm %S epganitat with tMt feiiaA i» «isi&l tiiwe. 
«»3*» 
mnw Of LifmAmm 
fmiM% Basts of MboI®!® -Aoltf 
fli« mtmalw% llteratw# la ttet fl®ia of aafltlo aoid 
@h.ma. Mtwf ooatalai *ii«y ref«r©3a@a® to ths pmrnm^e of auoltie 
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attentloii la m@m% ytai's. 
Wil® ohaaiiatry -btgfUfi with th® l^oytant disooirery of 
lirie aeid hy S©,li0«l« ia l?fi. Silt wsi followtd eoRaideyahlir' 
lattr fey th® Isolatioa of guanSiss-fey ITsfei' ia 184i. M«i®©h«p 
(1S71) it ©redittd with th®^ dlseowiy of aael#!© aeids and 
toi««l with th« isolation of addnliie. Oa# of tht fly at 
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to report tli® prtiiiiiee of Meiiia#, guanla®-, 
xantMn®,, ant hypoJE®iitl»S.a® in te#terift was lll®Mii®r« in 1S9S. 
!Ebt fea©ttrial e«ll is eliiypaeterlsfd W Mviaf a Tery 
Mgtoi ^#r@#atsg« of tootii proteia and amcleie aeid aattrial. 
It I® of iatertft t© aett tfaat tlie qmaatity of aiiel#ie moidi 
v&rl®@ witli th# Hit of th® baeterinl ©til, witli yoaagtr 
ergaaisBS e©atalaiag tfe® lii^gjtittt ptreeatag® of aii®!®!® aoid 
mittrial. Ia tM® 0©aa®©tioa, iilogtr^ (1H7, p.l) wrot®, 
. . . ©a® »ay smppos® th&t tkt m&mmltAim 
of great quaatiti®® ©f iapertmt stiteittii©®» 
li ©ae 0f th« fa®tors rtepdaeibl© for tii« txeep-
tioaal vitality ©f the teettrlal ©®11, whlfsh flad® 
«s^®»sioa la vtry ittt«a.®iv® ®et*fe©lS.i», rapidity 
@f r#pr@imetioa, m& r«arkabl« adtptaMlity t© the 
«nvir©aaiOt. . . 
Ia 1900 Aroafioa d«oastrat®d pr«®ea©« ©f xaathia® la 
aii0le®pr©t®ia aattrlal «tra©te4 fro® diphttoerlA b«©illi. 
Le-rm® Cli#4) first 4®ii©a«trat«t tli® pr#®®ae® ©f tliymia® aad 
iiraoil la feaeterial nm@l®i® a©id« ©fetala«d fro® lyoo1?m©terii« 
trntegremleaie. fh® aott ®xt«aslT« #«rly w©rk la tMs field 
wm that toy l.@ag CltSl), msiag the orgaal« J|. tm%®rg\il©®ig. 
fhi® wA«r ®ra® ahle to isolat© adeaia® md gmaala® fr©«. th® 
am®l«ie a©id aat«rial, hwt di.d aot fiad lEaathia© ©r l^oxim-
thiae. fh® ©rgaaissi w@r« ewltmrtd ia a il»pl® gly©®r©l 
mmmlvm sulfate ®«ditt* aad th« am©l«iQ a©id ©oateat raaged 
froa g.O to 3.6 ptr o®Qt oa a dry weight hmii®. farther w©rk 
toy iTohaioa aad Srowa (19iB) ®8tafeli®h@d ^® presea®# of eyto-
siae aad tliymia® hut ao't urmoil ia thii a»® ©rga»i». 
ftoi la th# mry aarlr etnai#® ©f Met trial ameltie aeiis 
a ®©iifli©t ©ver the pjre8«ae« qt afee«ie« of th® pjrrlsidln#, 
mr&®i3.|- i» aaol«l® aelA iiat«rl&l of M, tml^tyeadogia ««« 
in th® »aliag. tifferea^ts as tM« app«&r frequently la 
tij« literatiff® mt oaa, la m&mt mam,.- bt att^ibrntta to tim 
diff-ePtat Metliot# utM ia «ti»,aetl©B «ift fayai^lytis of lii® 
amolfld mM e@t«rial. 
fit® pF«i«a«« of aaeltle aoit in I»ctlftgiQM& -eoli wa® 
- fii»«t 4«oa«'»iit«t toy S@haffei», ^Iteff, snt B.®yae-^©a#« 
(1928). fkm% mrkere wme atolt to ifolat® gaaaiat frtu 
@xtFa<it«<l wmeltio aoit, fhtip failure A®te#t the prtsta®# 
of p«t©se ttsiag tik# ©i^oinol test ii j|m«6tio»abi# i« li^t ©f 
«oi»® rmmt i&ml'fXng tifei# ©fganiafi. 
I««@«fiAt CltSS) i&m& & aii@l-eop3»t«iii ia Sti^Btooeoett.a 
pyog»»8 «ft te»»itmte€ tlJ&t it ws of th# ?ife08® typ®. 
S«iriifi» «ni teotem Clti0) «op@ r®©«iiiay fotma that 
ia tHit ©ipt«®i«a 10 t®' SO p®*» ©«at of the PMolei# aeii 
laattFial wm# of tlit dtswrite## %p«# t&t rm^m&er b«isf ©f 
•to® riloi# typt. 
toivia l««poli®«m CliM) »aa.« «ct«ft«iif#. t^dits of 
tli« p»ia« Ms®i prtsest ia yiil.gi»ig, 1. mlk* m€ 
otli@3f ®.^ttni«i. fhw fottut th&t ad«in® eoii»titiit®fi 70 pm 
®«t of tb# pii^ia® aiteltotitt present is §. eoli «ia 68 p«r 
©#at ia ftilgftyii, t»tliri® (lf49) iiolateA a mtmt «tfaia 
S* 8oM wMok r^«lr«€ pr«fo»«d pariaef for groirl^ 
.8* 
Ca€«aiat, gmanift®, jenatlilii®, atid h^pQxmthlm}» fh® p'ewth 
©f %hif wm» proportloiial to tii» <ioa#»iitfati0a of tli# 
p«riEt hme to thm basaJL 
l©r« vmmt stm4i«s fey mrnal Cl93&*li0t), i#iTin llMS), 
ieiviii ?#aiF.^|r aot (1&48) 
fe«ire t«is®a«tratM tliat tlie Fife®*# aaA dtsoxyrtto©## typts 
©f it©i4s ar# ia feaeteria,# femf n« on# ^'pa is 
mmmm t# til feaettrim. 
Brn&tmtlaX Fmrin# l#gya4ati®» 
la mm finiil p«»dii0t of pmria# iegradatioa 1® imom 
t© te« ttfi© a®it« la tto® mt eartaiii ©ther 
nll«if@iiii wMtk i# an mMmttm pm&m% of uri© «©it, TmM 
h@m fom& t@ b« tM® final Qm ©f the first r©p©rt«t 
m dtgradafieit #f a pmria® mmp^mA was that 
lA%hewt i%9Q&h fbi« #f tfe« dtfrad&tiem of wi® 
aeidf mi^ag m atrobiu hmtmlmtf 'tkmwA' tfee fiital p.r©dii0t« 
t® lj« @aflKia di©JEid« and iaaonia. iiitti««diw predtteta 
wtr® tXIaBtoim, m.re«, and oxall© &©id. fim i®«#Fob«, Baoillna 
JISiM C.^ttg^,i«idi<« &eidi*>'ttyi.ei)« f©ma, fef»«d ©arbos 
dioxid#, i«a»ai®, and aetlie aeid «® tli# final pa?#d«ott. 
and ieli«y Cl.®S4) stwditd the of 
imf«®ttA sjpi® a@id and fomat that tMs Mft was mtilisstd "by 
ifttestiiial oi«afii,ai®. Ia sAMttm., ^ yitr© stttdi®« mm 
«AWi«d mtiat & «i««d hmtml&l tX&m, and it was foaad 
tim% «ti3.iiatl©a @f mri® atifi ©0«3?r#€. , lestr IlilS) «®,t 
ana I*»Teat C1S3S), mslag tMs faet^ tlffeir«atiated 
1- tUtir B«ta. 
feoli# aeUl©# 08 wl© neli. lott. stralai ®f A. atrQg^as t$m 
mtilla® iii*i@ id^«i»e«i, tbo-a® ©f J. ®e3.i eaaiiet. Isassal 
and S«k^ lifiil) feuiia tfeat th« mmm^i^ ©irgaaii® giegtriaiMH 
^ p«r etui of aMtt wt® seit ia 
l3©«i»s. J. iieg6i;fea®g wmt abit to ©.€»i>l«t«3.y attafeoli*® 
at«#a aeid witMii 48 beitrs at W**G* hnt w«« maafcl# to 
ftttaek Tafioms foiais of uri® a©id. 
tli« defraAatio® of vsriomi pirines fey &Qiii*iiriol 
Qlsgti*iiittt oyliadrossox^ teat 1>«fa «faai@d toy iarkti' and 
l#ok . file fit inffstifators h&iri fouad %haM- thme 
ario aoid*f®»«itiiif attaeroMo toa^teria no' othtr 
QTgml^a mmp^mM Mt ttoe purim dtrtfatiftB witli tli« txe^-
tioffl ©f' Wpio aoid, siiitttMiit, and gttajaijft# w«r« l&rotta 
iow r&pidXy tad e©»pl@t«ly by ©til Msp^iioa® of tli#@# 
Qpgmlm»» %pi]iatttMii« m& &&mlm iii®oapl#t«iy metAh&-
liBtd. Bi® f4tt«l p»4ms-t«, m tlif mmlt ©f th.® degrftdatioii 
of tM toy sSSsSIlS* timm ' 
f#p®^%td % oFiiB'I^O'ftisogtti f©»#d, ia 
additioa, Mia31 anooats of glyoia®, lotH orgmiaa® ffi«%«boli*®d 
glyoitt# a f#»«atabl« pai^a® wai amilatol®. BaAcr aad 
Itok «gf«»t#d ttot glyoim# li .e^p&vmtlj m iattmediat# 
in pm*4ii« dtp-adatioa ©p fnoo^tloae as a ^i»gin donw? 
Im rtteetion. 1% app#ai»i, tcoortog t© l«i»k«i» 
m& B#^| ttiat taifiif ^»t«a and inltnstiaxT @«)nqp®mi« 
toona %Q' fee iair@lv®t ia pnrim a®t«te©ii« ®f antoal «ai flaat 
aat- mtmmmgmlmm «» evi&Mntif m% iaw2,-f»t 
la Hi« tefraAatiea ff®#### #f a»*#ydM® toaetei'iit. 
Atbei^li A«'lall#4 ®f t&tsu 
Wmkm «»€ l®@k ttet Mew mtimtlmB l» 
wM@M mrhom aiMclt# Asia as tlit ^iaeegm ii@@«pt®'r 
if r$iitd«i. to &iiA, m»mm -vgiM ms 
%mw& mmm^ fm ®i!»fiiil«»i. 
9»Mm mA Il«i» <lt4f) iJl«© stttii«4 tfe® dtfratatl©® ©f 
•Jl'4 
pwjpiiitfl wiittf §'• Og. fh# wm« 
fsutiA ia $fot gLf#i»« «nt t!i$ Mit fsfs-#t %f tM« 
oygi«i««, 9tmiyln§ %h» iiiWS.Mtl.ea tf'fli® %h«3r 
0©a#3.«4«t ^h&t ai't iifftrtftt 
tiotti aat »« m&t mtermmtm'tMm fii& mtW3> ««i^a ®f 
ft©«tl© neSt •wii th® #«r%dii ®f tlL« awr 
i^m ©Ar%©B'ti©jeM«.-'-
<l©3f) mt & ttuSf tk§ 
mtmt 0# Msterisl M&$Xm m. m4 &wS,m$lW9§, 
IfBittg A mmW*'be}m twfpte urem ««ar -gmmtht was 
&hle f#'<!«»©«ftrutt tl® i®saiijsAti®a <Si pei» ®# 
1* SM'* swip«iifii@af <S0*l-i5 mg w%% wme 
la tfe«, prtt'^s® #f 0.0^0.1» it at fl f, 
fk« t®®Maafi©r '©f ®oTOW@i iid»y either «#3?€»fei® ®y 
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tir© piis»4a®i prQe®«i#d la tk# pp®®#tt©t ©f a&«qaat« iiippll®i 
of #aeh featt. Balis «t iwwa fonad tlmt afttr f3?eirt-h ©f tke 
organisffi in a H«dima ©oataiaiaf gwaaiat^S^f**, Mtli m# attaiae 
6Rd fttaniat i«©l«t0t from tbis paates® amnleie &@it e©iitaiii#A 
tli« ©as® mtlfitf m th& g&mlm- plmm& in the ««ti»i, 
s@i»aia«i«i* «&a fitsi) that fei*Mi.#B.gi» tttiiia. 
©«im©t attoMplisli tM« fit# »#i&«ii« df tli® 
iat«r@©iivei'iioa ©# ateaiii# into fKaBia,® wsi A@»a®ti'at#a 
«&r2.i«i? la tfe# rat toy ii«m, j| , Cli4i5. 
ii©^»%&«ii§ ©f fwia® SAiti 
4 C S) * Miae» S C4 )*'iitiaa&ctl e.©ai*l>©xartiai 
StiiAiti m the vQle of p»i«ia©1j#ni@i© acid aad pttroyl* 
glut&ait ft@it in til# ayntlmBlB m€ dtfi^mtation of purine l^ntei 
a#t r«irealet tim «xs©t natarf ©f tlitir meti^ty ia tM«i« 
»®0jtoai«#» Hi# i,s©lAti©ii of pessiM® i»tt»taiates ia pi»itt# 
syntttais has fettn li®itt€ 1» tli® wmk ©f Pox Cl@4S5 
St«tt'«a aaA f&x < 1045) . fhme worteps ©festrvet an ae'©iaam» 
lati®a i» a salfm««i€«»®®iitsiiiiai »tdiw of a a«-w©tylatabl® 
#.a«©ti»&H© Miia«. Stettta aad fox ©itlturtd I» eeli ©a a 
@yiitiittie ssdiw odiitainiiig bMuq aoiAiy flueote^ a»4 i»of<* 
gaai® ««lt» ia tfa# pr«««@« of ¥a§t«Pi@itmtiii nonetstratioas 
of iiilfoii«ii.«s. fliey found tfeat tti« p»4u©ti©a of th® a»in« 
if«® not liait«i to S. eeXi no? t© t!i« pi»e««ao» ©f any gpteifin 
3.0-
1^# m^mt ©f tli« mtm pm€me& wm mt pm^ 
p©rti©iiia te %h^ mm&mtmtim ©f the «w3.fe.ii«i<l« tts@a» M% 
th« was ©f tlie saa« m&ew &f sagaitwA# i#&»a 
®®a««BtMtic»as ®f 'iiff-tfeiit iwlfemaaii®# wef® 
is««4. 'Ill# «Ei©Mat of til© aa-iae f©i««4 was-fwattst in tfe® 
.pr#e«®i of fi!i?&«-s«laefe«ii8#ie aeiii in mmmm** 
te Wl&A tkt mtlm ©f tli® smlfeaaffitAtij 
prMr«t#t tten '©f tli.t i«tii#. 
j®4 Worn iaili©st#t Itoe Miin# wm$ m 
®3r@li® its ww pr®liabl|r 
that# ®# fiii*®, j|^., Clf4f) 
mmpm^A tli© ¥iol®il®a3,3Ly irath®tl«4 i«Sat with rm%m» 
mmp&mA» ant f©m€ th« «aia© %® fee 4Ci|*Mil.»©*SC^')-i®ita«©l®* 
@af>te3Ciaiiit. fbii eom^iuiA ^&s tit# f@Xl&wi&$ ttmetural 
fofia«3l«j 
flii« wm» first ipitk«ii»ea tor WiMam® aai. Ltageafeti^ 
%m im$. 
fht tEttftii't# iaMMtiea aaaljril® sm&XeB ©f mirn and 
a©1i^tg (3.®4f) laid Eef©3!»i m& 3Mv« (li4i) tttdto,at0t that 
pwrtofts ttBll t© i!»«irirs® t^t laMtoitloa ©f twlfeaaalt#! «ad 
aeid qS ©©ftaia l»et«ria. ffiiiv® «at Ee'teerlt 
/ 
EaN-O-l 
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tli&t tk® »ulfoa«iiia®e prmmt i»-«iaiaiite®ii«ol© a©it 
fmm fttaitleaiRf as a ©ofUJira®, ©r fwrn feeiag edavtpteA to a 
e©«iJ5|rii#, iav©lir«i ia the «ratte«#l» @f pwlRt'i., lavtX, Sakia, 
Md SMir# iW4M) %M4km%%^ sater ^oa-ttti^as ©f 
iilAi #f I. mil tM «©0itatt3.&tloa ©f 4CS)-«la®* 
BC4)«i«i:aits©l#0«i%®ii«iii» v^rmmtd « p«rl»« 
Rairia, j| jl.f tfct @f aiiao &oi4& 
on tfe« tttsntity of tli© a«i»f a«©«mX«tlni in tlie ii«fiim« as 
th.« rtittlt ©f «i li-feotir gmntu #f Jiil* ^ 
a»©ml! Qf tfet «iii»e wai for*©a la &. a«Alw to film-
O0«« aiii toergattlo «®ai«8 wa® it««ay«t f©r Boii» 
»©®trl«tate3,® disEetiiAbl® mXm tht si«th©a ©f Irftttos aat 
KtfPiliall |1S3©), &ft®r tpea'teeat wltli 3 f«r &mt ®®»tS0 
®« 4«#©.jfito®t tor B&fientkal «4 laaei? ClWi)-
Iia prt.i«e« ©f S© @f sjlfaiiafint, tli# grtsttst 
iusreaae ia tli® p^&i©liion ©f tlie urSji® was found gl^elat 
was aditi t© th« stilma. ffet ia th® a»©mls ©f tla® 
i»lE« f6»tt wm p^ep©r1si©a«l t© tht' .^oiait ©f ®t€#t glyeia®* 
fill® »!»© «i4 was s0»*liat »•?# stiaiilatopi' la the proiii®-
tloa of tfe# «iHe t^aa glut^ile a,ol4| qt leiieiiie. 
Mmtlt fettnA a© itiamlatei^ aotlea wltb s§ylRe. ffety 
si^getled ^at '"ftiis laek of atlamla^ioR ©n th# pmt of sMsd 
sespia# afi®« tilt laMMtloa of it#' ©©sftrsioa t# 
g l f e i a s  h f  t h e  i a l f & 4 1 a E l i i «  p r ® s » t .  
SI# fi«M ©f the stia# fmm -me 
iii.€lti©ii @f a nixtmi*© ©f and glutml® «©it, m& to m 
l«»s«ip mtmt with ,atii mhev aelds with fltttiai® 
a®M, i»dlsa$#t.''lha'l'mM w«i In • 
tli« predttetloa of tli« mim 
fmm^ glfttti#. Itt tM« mmm'Ulm^0 tfa« &tme Qf glit* 
%i«,40 mM mA pwla^t fmm mt tisme to«ir« feten 
hf ia»«# «»d Cli43) t© «©iitaiii eimllmt 
m&mtB @f i«@%©pi0 aftfiT the f««tiag of mmmlm 
mmt&lmi&g as. mmm^ of 
lair A ^  thmt til® attliritr ©f ttetoata# 
is tl»« of Mia® tltmH •aaiao aiiit 
©an h® mm0HM m.§lWQ%me W M* mXl, I©i«i ant t«iiiia*© 
|li4S)' iafsifigalti tbe ©f thr«&&ime t^m 0.y&lne 
W jS etat«t UMs fiattai Itates ia 
wMsh the in th# aoafei mnrm of 
of aaiii© »eits. 
Q@%» CitiOl i>ej^Ft«A til# I m X &ttm ©f ® 
®. m%.% satsat wMeh pp&mm&. 4C5-)~«aia.«-i{4)»iai4az9l#«" 
©iti%e3!£«ii« i» a a«iiw eostainlaf ptifia®, 
fMs .ftfais, imlike other -iiataetii -also 
utili»e4 for ffe« yitlt t&« «l,ae wat 
gwmtmt la tli® •pr«««as« Qf tM« feast, ieitlier 
mr is©lat©t 4Ci|-'Saia®'--'SC45-iaMas0l«#aJ%@««ild# sappji»t«€ 
tlif fpwtii of any of thm pmrln%»Tmv^iAm§ tot® h&$ 
•IS. 
iQgftsttd th&t i« Utile tSmt this aaSa® is 
with %}m v^mntima It&dimg the M@»pi^#«is of 
Jo tto.® ©©»»« ©f ft itniy ©a stiwlaties, 
mitrnm^ itfi® C2.®4t) t«st«€ ef Mtsti»Sa# aaiA 
©m#^ ©®*pemds ©n tk# f^owth of 
TOgmeMai®.. fMs m§mXm. is rtlattt 
^ J* ^^SEBSSf ia & fimplt ialt»»gltto©s0 
a«tiwi# f&« ©fetftS.R«4 a e f f m t  
l&f at wtll m& witfe 
M»taAm* Itt ©Rtes, so mtiXl»ti®ja ®f 
elth& #f «©«|>0ttii€# irfti t«t«©t«€. 
Figtea Hirer %•«» r^©Ft«4 t© ©oiivei't 
4CS)*^®«iii#'»iC4l*i®S.te*®l«es*%«»alto t® I®ip©*aiitfe4»« tef 
Sehnliwi, iwetoaiR, wt Mllm' iWmh tto» tat act 
pig#©a t»iiif©»«ft mlM0 late uflt asit. teria, 
ant fiisea (ItiQ) it^'iaistfrtt ia.%t3.#4 ^**-4C5)^'««i®o«5(4)-
antoeufitiiiemily t© rat®. fh» uttsXel® 
atits w«r« li©l®t«a. the pmiPlses ©fet&lnti by hytwlysis 
and ela?#aat©g»pM0 itfuyatiea. fh# gr^ttet ptfetntaf# ©f 
tli« a»ia@ wm t^mA %n %h% ©o3.1s©t«4 uidii# s«i|j1««. fhe 
i»««ai.iit«r ©f tmWipm In tli« ls©lat#fi ateaiii# 
and 0mlm ©MaiaM fi«a tfet ansltio a@M n&terl-id, Som# 
of til# «lae iip|»«ay«A In th« mrime witb it# r&dio-
a@tm^ Hftiiimtet. Miiltr, it#d tlmt tM# 
^14. 
tattestet tlitr# i* n© pool ©f the miMe ©o»p®iaii4 itt tli« b®ay 
of tfee rat,. Si#f feeliefefi laiat Hit «lat ii not fefaet'a# a 
mm^ la piifla# 
m&hmm. iWm,) repQrtm th&t 4C5)-«la©-SC4|»l»i4«E®l.«^ 
c«s«b0E&®ito urns mt m t».t©»e4lat« mr jg ill fttrim® feie-syn^ 
.ittetii»aii' gmgg8«t«d tto&t ipifeos# it atAeA to mlm 
¥ t f © i * €  . l ^ e  i i x : - » « i l i # : r « 4  r i n g  i n  ( ^ © t e t *  t M m f & w e ,  
a O'f 4i5)*aiia©»i|4|*imifiin©l«e&i^©j£i«iite 
wenia hm tilt TOMiea in tH,# mmremlm ot the 
mln0 md glftia.® te hypmmtMMt, 
mmm MM asM Mmm 
a® ^®»ti€® of ttoi# M©^tk©iis #f til# pmriae: h»Mm is 
®Bamtimlly & natter -of the pre-eariors ©f 
liAi«s» m^mWLf a p^sAt dtsl ©f iii,f©i*atl©a as t© tli« various 
aF« p'^Pmwmrs ®f p«a»itt#i fe.se oo®# f3r©.® 
tf wl.d fttifi tQm&tim ia piftoat. i©Bii@, Ifet&aasB, 
s»d Cli-ii) tto® #fefi«rfaft®tts ©f 
la»«« si^ Sefe#^lt<si»«r. ffe®s« lE'Vestignterg foma thmt 
ii@t©pi@all|' 3.&'fetl#A glroie®* oi* a iwivatiir# ©f 
^jreia®, f«4 to pig^no-iis, wat iawlir©# in t&t i^istli®iti« 
©f mri® a«i€. Bit ©f glysin# «mppii®a. th« 
0f wio a«ii. fh® f@ll.©ifing It t&« 
.i'lrttttttti'® ©f tti»i0 ifitli tite f st©a« a»i%er^ 
aeetrtiaf t© ^i»a$fAe«i 
as. 
<K6)«0 
^ Q m r n Q  
S.M($) —- QU)*wm*-M 
M&hmm at 'Soim® (IMi) f©«iid ttet foraais© o©iitriMt®€ 
Its ©arteii A%m t© pQ@,%t%m» 'two aad ©i^t ©f %rt4 a@lt.. 
m.m$A m&. mttmhem (IWI. f«t U tom-aa rnmitif 
m&. f&mA tliat "iit ia tli# ie^« -ptsiti-e'a ®rl®®.s 
fmm thm 'amia© • gromp of gl'i-eia#* teat# j| Jl.» (1®4©) 
ritd mt & f«i»y mtmslm emtm of mpmr$M.mntB miiiig th@ 
f©llt¥laf itt't^plsally d©ap@ttiiSf i M^*QOE, 
fl# &#ii. «ef«t®d %r pife^ae u,wd' la. tli.®®# 
w:m mA the tm&tim ©f the isttope A©.te»la®d toy 
gt^wis# a«fi*&aati©a. 1% m® femfl that ttie earto@3i|^l - ©aj?l»a 
of aeftt&tt m& f©»at« i®A Q^iQV p-) esyteeii ®f luetat^ 
pia?1ilfipatet ia ®fatli,esi«- ie^feom-at®si 2 ast 6 of 
u,rl:#., m M ) *  file Ialna#t at©®# .of tli® • ©oap^aads & . i &  m %  
p.^rtieipft't® .1ft til©' BfrnthmlB of -^e mrtig,® ®.®J'te©tts. 
rnQTkem fcelitTii tM&t a#tt&te ie t&e b.l©i©gioil mmm ©f 
urtite ©trfeoiis i«d t&at f©»ate ii^ ®itli#r m: lBtew«i.iftte 
03? mar b® TQm&Hf 0©.BV©i*t«i t© aa liiteai;#diat© Qt %M r©me­
tier. e| that thi« imlmpg% .earfeon ®.f 
tfa© a,,p*3.al«l#t lattat© 4# ©©.afe^ttt t@ % 
viria® ©f tm&t thmt. eai'twxyl ©f a®«ta1i® aoy 
tet d«j*iir©t frem tli« a-oAFbon ©f fHit 
faots m&% m» found to fee ms i^crtast ©f 
tfe« ©ajrfe9» &t »i@ siiit, M.yl»a 41eiEi4« #©«« mol 
%&to tMt. r«a#ti©B to ear waiwatel# m%m% 
tli&l e^feon ^onitt mmy mt %% riAmetA to ia tlit 
pX§mm m it is la eeftata pr§^m'mtim§ m» r«i>©rt«d 
toffetdi C liSi). I» mAMiX&m&X wxperSMmits ®&aa#, ft ai... 
fotmt th&t Ifet ©attoexfl -gmnp of was met % ^wmt 
pT^mrmT §f mre&, fl«3r «§»»»#€ tk&t thm§ #3ip,#riittst« 
t«o««tr6ted tk&t tli© ©f ar«a md mwtom immiM-) 
of ufls aeifi fe.&v.e tiffereat metabolic oi^giog| sa sfiiuaptloii 
l»ttr ftet smbstaiitiate-i.. 
SX«fm m& ^^l&rnm te-festigftttd tlie role ©-f 
aeetat® la iirle «@ia fojpaatiea in doan.»eti©a w%th tfeelr 
sti'tat workers w#f® mablt to eoafiwi ifc® 
iaw»|iM§rst4<?tt ef tfa# earfeojcfl tsrlioii of i»t© the 
feaspieE* ®f iirlo aeift. Sof# reasatlf, Solssiaaaii,. et 
ii«¥# i»ep©rt.et 1»l»t flit aestt-te ttsed In tlig csp«i»ia®atg of i®sa®| 
'laelsiiiaii, aiid Selltifa ms with labelet fow&t®. 
is4isat@d tliat th@ ftridings of ast %ifiR6cm sto 
mrrmt* Xt iia# be® ssJ»i«a t-feat glfaiae wm ooa-
tertr#4 la the mt t# a@#tmte lafesled ia S'a:rteM3ft atoms W 
S^pinmu (W4§.h the of •&!§ mmtlm, m§ts,te to 
glysia#, kms 1mm dmm§tmt&& ia th# ymt l&f jmstiiia and 
itmfeaj»ger |194i). 
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tilt ltts©yp©3»«,ti©ii ef sarljofi lat® i^©«ltio» 
six of wi# ftei€ m&mm& Ifawugfe a, oai»i>9ii €i©3iM« fix&tlm 
vmmttm* 
M aAtttiiwt, i% wm foffiit th&t '%h.& s®jplio*rl «»-d a«@«^1>©a8 
«# wem als© tae©i?p©i»at«i taf© p®iiti©a» f©«r «»a fif# 
reipeetlfftli' ef mri§ aeid. fMs irae to a 
^at trm the mrlmmyt ©sF^a M glf&ime iate 
f©tty. «wgf«it®a ttiat '•&# 
i« 1# glf&lm W pmetim* t® 
lag thB emfmulm of ®ei»lia« t© glfoia®.' fttr^swore, glf@ia« 
MiA a®«ts$« w« ii#t 41r®©"llF itit#r©«ireytlW« la tim aetateollfa 
©f tto® tacts'! «a tlmt- the 
tieii of & ttef«*«}«i»b©a lat«PM®tiat# @f eaipfeoliiriyat® aet&liollsa 
fey a r»ae1l©is infelTlnf ©ii3?teii aiextd# «aa tli« of 
glr@l»« al^t li« a it«p la tli« »a€ 
©f •^ytla#. 
fM® l»«®i^©irstl©ii of dlttsTf pmria®'®. lat® ameldepfotelati 
wm W a»4 i©li0«tik#i««r <ltM) W f«e4-
lag'li#-dl®t gaiiiiiE®*! ^ to rat® »ii. plgten®. fh«y fowit a© 
l®®@»P@mtl©fi @f l'iot®p« iat© tli® ptti^«»s f3P®ii 
th® ffat .ftmiiltt# was #oair«i!»t®€ 
tela in tfe® <iai« ©f tli® rat aad to mirig a@lt la tfe® oase @f 
til# piftiii* tiltst resalti. It wm #©»^«d®t tli&l pisirlit®® 
fmpFlitA to tto® di.«% m» ii©t mtllltM for 8|'afe«ilt ©# am®l®o* 
prdtslas. iyeim, lnf«stlffit«€ tfee pm^Xm fia?%li«if 
ant tliftt liigeit«d wm mt im&rp&rAte& iat© 
nmeltlo &ei& Merewth^lem, ingmted iwloplcally 
labtlet ai®iiiii« wai eoaifertet 1© guiaiii#, Balis ®«d Browa 
a twmBfem&tim ©f gnaaine tt ®4«ia« br 
LaeteMeilim trntei > fli» pj»®tol«a ©f ©eoirersioii ©f ateaia® 
te guMiat ant tbt rtftrst Qf tMi rem&i&i 
^ ClWi) liavt f^rnad ^st aietarir xsmtMn® 
aai liy^x«a|]^iat nr# ia®ffeetiT# pTmmsQVt of an^oleie aei4« 
10 1b« rat^ tsit art ®xt®aslir^r #©air«rt«d t© allAatoia. €ir«®a« 
berg il94B} liit« 3?^©ris«d tte® ia0@^©FalJl©a ©f labtl®d earboa 
tl©Ei4« aai f«p«att iat© hrpoxaa^o# ia th® i>rti«0# of pif®©a 
llT®!' h©«@g®a&t«i. fetmd ^a.t for mery two iiol®8 ®f 
fomat® tttHiied f©r hjfpex&atliln® «yiith®si® ©ne »®1® ©f gly®ia® 
wai $lm m®®a. by pig®©a lUrer li0»®g«iat#i, 
Abr®»i, 'rnmsTBtm, aai .teenia (194®) ©ultivatet 
yeast in the pr«si®e« ©f I**-late«led glyeia# aai fomd tli® 
label la teth th® ^Amlm a®t gttaaia® i®©ltt«i fr@ii tfe® ©®11 
am©l@i0 asiS ®at«rial, ' iy degrailag tfe® iwlatet gmsaia® t© 
glyein®, wM©h r®pr«s«tt« til® four, flirt, aa4 sefta at©«« @f 
tfe® gmaaia®, tl@y a®teriiia«t tliat ll^*-lab#l®d ^y©ln« was a 
pi»®0iir®©r ©f th® e®ir«a-altr©'g®a at ©a of tlie gttaaia®. The 
waalta®®® la till® pr©e«€ur® li®s in the failwr® to i«onstra1® 
Willi «iib®«tw®a1; iai^rperatiQa ©f' 1^® 
r«l®af«i. ®»,ffi©aia, did a©t ©eowr. Wsl6«» tfa® earboa «iiala, as 
w®ll as the oiia© aitr©g®a, ©f the glyein# is lab«l®t, the ©©a-
@«a fet iraifii ar# mt e®»piet®ljr valM. fh«' 
«ftak# if©t#piis iiiti»0g«n fro* tkm glf&tm w«« 
gi*«at'«r in tb« gnmimm -^aa la tfe® isolated 
file eo*p«attdi ar# m fm 0f tte# larger typ« ©f 
W3l«0tt|®i wliliili Migfet It# liPtQt pr«eitt3Pif©i'i ©f pmrlJtdS! aaia©* 
«laoiia3.®ai© a^it aat iMlii©*A®na®idl.m®. 
flies# ®0«p0«a4s bavt p.ftpaptl with iaeerp0s»&t#t i®®t©p«» 
«a t#st®4 with pigtea 14ir«r lioa®ifn«te« m& ia tli« lataet 
rat W ltt©tosmaa. ir®3?t set in purine s^tlttsit. 
Aftljs&l. stmtits Maft tti&t f©«?, 
m& $mm |>©$Jltioiis @f urie aeii ar« 4»i^vta tmm glyeiii®,. 
©iii?te©iii tTO aad tight tmm fomat®, earloii flit frm ©artoo® 
(Htjcia*! aiid »i%2r©f#ii, &%mm m^, tfer®#, m& ula® from itill 
taknotrii nttmgm mmr or A©ao,rs» 
ieyiae iiii toeeaiiie 
flit mlMm&hlp ©f ttoe toiriy©Era«i®® Aeift® itiPia# 
tiiir«®aia« $© the hlmfUthmM &i -fell® pitFio® h&» p#©®t"r«t 
©©liiitersiaa.# att«itti©a. m&mtlf. fb« ©@sT®j»8i0ii ia fiy© ©f 
seipin® Mppart© «®id, ttei t© glirein®, wa® first Amm-
»t3P«t«i fef SiMilJi, fl94i). a# 5P#irts»st ®f tM® i»©«eti©ii, tli# 
epiib®«i» ©f serin© f»» #reia«i to««a ^senr®t fey i©ia«* 
if©rti^p tiaaieJte, aad tr«iafe«g vjy© f©3a.©ifimg till© 
I # 
aaaiaiiteati&a ©f W -lubelti glfeiat t® r&ts. la m earlier 
ftmay, #r#iato#rg ast Wimaiel Ut4a) f&il#t t© ©tostrr® tli© 
•il-
femmttoii of serin® from lab®le4 gXjtin®. fkXs f&%lur§, 
«| j||., was dtt# to tfe® i»«aLativ«l|r low 
sptoifle .raiio&otivity of tfet gLroist Virnim., tt al., 
14 (IMS) tte# triyRsfofantiott of 0 -glyolnt to t^ia® 
in mt liter too«og@a&t«t. 4 «iaila.r triasfoiwation Ims 
€«®aiS3?«t«4 in |f«&st grow in a ®«di«a oentainiag 
gll^oin# toy Clf47). ®iti« lnfo#tif®toi's, 
atudriag til® aetafeoiio @onn«otloii pmllm^ m& glyoiao 
in naalao aoM wtilliatlon of foi*«loi»^gig 'atilig. foima iio» 
topioally Iftfetlet 0 -ulanin© tfantfePFoA its lafeel to tk® 
wsri&m mMe aoidi witfe m mm»» sppoailng oniy la th« 
Iwsiated al«iiii». Siyeia® pr^oadtimtly twmsfmr^ iti 
Im^el to itrin® iini i^rolin#* Ttot gxplanation offtrod foi? the 
^prntrnt trmmaX'Im-xflAtim is tl»t earlioxi'latioa trm a 
ooMon pool of tlX9& tartooB dioxidt was inTOlir.ti in t&# ssm-
tto.«sls of p^tido linkag^Si thm® tto# tato-tsi S*' in the i'««pira-
o^feoa aioxite will, in paFt, ^pw m oar^iejl gi*o«pi 
in til# ,«Bino aoit j?«®i€ut8. 
aati f#a Q^^-QmhQXfl glyoin# ant 0***l«l>el«d 
fofaatt W Wkaai (1®4S) Amm Wke p*e®«ie@ of tetto is©top®® 
in til® $^in« ®n4 flyoogen i»oXat«d fi«® tfa# liv«i» titstt®. 
In th# serin®# tibt# Q** isotop® w®» foMnd in th® ©arboxyl 
ant th® 0** iwtop® in tk® p-®ai»lion. In flyeogen, tli® 
0** i so top# wm found in poiitions tte«® and f&uTt i^il© tfe® 
G iaotop# was found in all ©f tli® poiition® of the 
<3&rfeo»^ dfeaija. fbi® Q i«©tcjps,«,@©a@eat«ti.®iis appeaamt 
in' oa# aM pest liens. S&kaal p©s-fel«te€ tliat glfmgm 
$.6 ¥la pfTm&t.^ «d seria# fmm f#»st® m& 
-tektrJlMS) f®d piTttv&tt, Iftfetltt ia tli« eartooacyl ami ®a^ ' 
^afl ©arleii®, t© rats, .flit @litaia®d fMs 
MHJmFi# ml&f 0©atftiii«d tlm iietep® ia %k« @«rb©:Kyi a«€ 
extern 
SAmi Cl94i| has i«.©a,gtrat««, Jn that fQvm&te 
i«iifit8 witfe tk# a of glretse t© f©i«; serin#. Rats 
I 4 
wem f«d gljoiat iab«ai»4 witlt i ia th# a-earT»ii at©a. fh« 
:i4i g«rlii:« ii0lat@t f w m  t h e  r m t  liftr tl@sm« ©ontaiati 0 In 
letM til# e-'iarfeea and «to®« bmt »©»« i» 
tfe# ®arfe@3syl earfeoa. tM« rtialt iupp®rte4 the 
%h&t glystii# i« ©«v^tet %& leria-® fei* t©iit^,«sti©a with f©r» 
®st®# tbe latter'btiag' femed fef teamiaatiea aal 
fi#eaFte©x|'la%i:©a ef glyoia#.. ,Sie3fe®fits m& Gre®iife#rg |lt4S) 
f®®ad. that witb enr'bo^i'l,lakelet gly@ia@| mlf the tarbO'Xjrl 
©arteta @f i®rS»« wa# lafe'tlttj witb gLyein®, botk th« 
a- aat ©f ##riiit if«r« lafetlM. Hiese iattstigater® 
f>r©p0st€ th,« f©31©wiMf <?^r#*n3Ll rmetisas 
• 2«»0—C0*^»e0OH)—^•I0**OOl<.CO*flH8+4I 
aa**0oi 4- 4. 3i-^6'4- .%0 
Si«|E#fit« «»t §r«®ii,to«rg fowtnl ^at th® emrlseia atsss cf gljreia® 
ia t&at til# wrboxi'l ©tfpfeoa was a«t«b©li*®a 
-as-
t0 #arb©a mA ct»oai»l©» "I© fht pwaaetien 
®f fvem tfee -o^esiPb^a • ©f glyeia# wfte not wiirtpslM®, 
tad eaj?to®» tiexit# was mt t© by i*ftt 11^tr 
Ia attitien, tfe® ij®tii#«i« of ooenrpat bath 
m4 ttt p«P0.itttaf« ©f i^dioaotlvlty 
IB tii« p-#&3Pte©a ©f rtlatiw to tk# fatltftstivlty ia tUe 
a-^OBrmrn of the glreiat, lii-iieat®i that &»©tfe#r mmr&» of 
tom^te «3ci«t®4 in tk# i»«t iiirer 
awfii lat ClfSOft) «ttg-§i«t®d ttoat the dmm* 
of th& mmr&rMlon of striae to flyoiat md fommte 
p»Tid#i grew# far «Kp«@tlng tk# 'Wtii# i»fe©a,s of uri© aelt 
te frea tli« p»6«rboii at®* ©f fomat# we^M 
tattr p©«S.ti©ns'tfei««gb ©oiittni&tim wltM glyoiiit t© 
f©r» seriati wMeh would aet a® «, ftwiatt eit»iei? ia th» 
©pgaaiw. IB ©ritr t© test ^lgi®li««, Klwin mttd %iliison i|®-
'i# t# 
s®riii« i»h0led with i ' m& i» tht p*©M?b©ii at©*, 
aad t«ttttriia i® th« a mA fi posS.tlcR«. fh# laH'tltS striae 
was ia|«©t«t iatraij#rit©ii«ally iato pigsea® ®at tit <sccp#t®4 
urio aelA p-©.«rlj$» ato« ©f ttria® wms titil-
istA for iai« iir®it# ©arlson atoiifi ®f uri© aeid to s¥©ut tli® 
«am« «t®at ni the I** wm for p0iSiti« »efta. tt® «tili«a« 
tioa of th« aitrog«tt of scrint f©r the altrog#® at©* eevm of 
urie ii0i€ wfii »©r« tfeaa twle# as .great m for tli# ©ttotr 
nitrog»a Me r#«3.t was ia as^ra with tli« tei©im 
#©af«i*iioa ©f a^iae to glireiae, «d atilitatioa 6f 
glfeS^t fer ptsitioas. fear, fiv«# aa€ aefea of mri® aoit. 
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fhXB reaiit iapperted tli« viw thmt glr^JsyXl© a#t€ is ©©a-
T®rt#a t© gljrein® »t latttr atlliiM in. tli« fei&ssmtfeesi® 
of «ri@ %ttt failffl te si^pe*$ the tlm tliat the Aemit^ 
h&Xfl&tlm ©f glyojcylie aeit it m itip m trng-
g®fit®A W Si«k®irit* m& 
ant i^rlaion {It®) toair# f^mA that threoala® ©am 
fee Ql«a^#d to met&te m& glyeia©, ffeptomin^, e@»taiiiiiig §** 
in tli« a-«a3?li©ii at®a and S in tht mim gmm» was f®i to 
rats, fhefi# m»ker» &ls® Aiiioaitr&t#d that tteflPtoaia® w&» 
ttsartoylalet ia tli® rat to a tlir«#*0arteoa mmp0m&. IMs 
tto««»-'®irlJ0a eoBpomt va« split t© yitld and foraat#. 
Eat livtr iliees, i^wteattt .!« th# prtsea®# &t 0 -
14 f©i«ftt# aoA 0 latetleA tholint^ ifi©©rf©rat«t tfe« 
i«otop#i int© th® p»©arl3oii of serine. Cxia) 
itoowti tmther "feat rat iiver &©a0g^at#« fail«d to ©arry mt 
tliii iaoofporatida, tfeomgh iaeorptration of 3.ahel«a 
ittto til# #«rin# ©eeurred. '!ISh® f©r»at# was a«eiirb©3cylat«d t© 
earben «i©xi4« lay the rat iiv©r h&mgm&tm, IrtfM^ft** «»«• 
gesttd that fomat# it not th« only, or ii sot th® ia«®€iat«, 
pr®®iir«r Qt th« p-earhon &f s®ria« fo»ti in the rat Hirer. 
Qh^g&tf atM ^rimmn Cl943#»»l§43h) stafliet th# rapid 
fi«affli®sti©ii Qf mrine toy a mmb^p &f difftrtat aieroorgauii®*, 
IR'the oaf# of 1. ooli. they fomad i®ria« t© h© deaaiaattd 
•aaatr&hioaHy t© pyniiri© aeit attt ssiggeettd the r^aotioa pm» 
by way ©f a dehydration. fh«f# inf®@tlgator® aXs© 
©arilsi mt ttoe aeroMe^ally aaa. fouafi t&« final 
pj!^4mdt to be pyi^Tie aeld. %3?iiison m& C3»a?gaff {194S) 
yeperttd %Mt n^allaa liTtn-^ mA mme%le tlssm# 
oxid&tiveli' <l»aiaia&ttt dl^Etria® t© mM. fh»j 
weT& m&hle t© flnA,iwSmxypfmwiQ mM whm l-serlat was 
maet,. was ®ot ©xitati-fftlf &«m$nmte&. 
I'aldlii wretf m Bieefetslitry of (1950, fb 
201). . . 
. . • • f«a»a-«aia©W«wis aeit <?ofasya« is fettaif'ta 
f0i» tk«.3?©aiittiT« e®iid«0atio» hf wWefe.:'terlttf is 
tmm. flrtla# aafi fs^si® A#i?iirativ«f, ©r f©r 
tto« mwrne® oxidatiT# -©it&vage fey wkioh gly©iii« is 
pi«4tt«M iwm' l^tsatties . iptrtas#* th.9 
@ulfi&attid# par&»«iii!itje1l@ai&|lt asid rati# n@M#d t@ 
iaMMt 1iaot#ria} i« m preewier ©f glyeia#, 
Mt i® th* prmmm of ittilfonaiiiats tM® ©oftir#i»«ioa 
fHKBst a- ^tM@«i«. ©f'SiPifte froa f©!*!© 
mM and glyeiae femi fee«a d«toB»tfat«Aj aad foli© 
aeid itas hem siiows t© fe« iavolir^d ia the iater^isoa-
? t M l © a  0 f  g l y e i a t  t o  s t r i a ®  . . . .  
flit ipitJitsie ©f stria® fs»®ii fo»i© acid «ad ^yoia« and 
tilt ml§ of folie aeid ia tlte int©r®©af©rfioa of ^y@ia# to 
stfiii® hsT# tooth b#®n d«oait»taa ia »,iaals Mt aot ia 
T&a@t«ri&. Eakia iadioates that th® ©oavtrsioa ©f ®ePia« to 
glyeia® emftiiot t^t plaw in th® pres»mi» of «nlfoa®iid®i. 
R&rel, lakia, md fflaiT# ®mgp«t«d th&t iaaetivil^ of 
@«i*ia« ia th# prods©tioa of 4CS)»-a»i«©-SC4)-iaiidiusolt®ai»-
hoxaaidt fey J. aoli arose froa *&• iaMMtioa of the ©oa*®r-
aioa of itria# t© glyeiat. iliyeine was fotmd to stiwlat# 
-at-
thm pf«#aeti©a of thi« fhme mthsTB ©fftfM a© furtli®r 
proof te «*pp©pt thlM «ttgf«stioa. lAia, fe©ir«v®r, has indl-
e®t®i sritlieiit r«®«rwli©a that a aosa mm%T»» 
if rftmirM. fMi wai m tb# i«tg®8ti©ii of 
lafel, Sakia,. aad 
Lsaaellti and Wood® C19SG-) &air« atu4i«d the formation 
of s®r4ii« hf ftei« inTftftlgatori feair® fmm^ 
thai! ieriise wai parti A If rtplaeta by glyoin# in th% preteaet 
of pyria©*al «€ ear^® 'diojcidt, m€ ttoi© repla®#a«ls wa® 
almost 0©®pl«t(s m tht furtlier adiitioa of p-a®in©"b«awi@ 
aotd for tk® ffowtfai of Lwooftoitoe a@ieateroifl®i» la at€i.ti©», 
tli«y fonat la etll ®xp#rii88Jit®, astag 8tr«i»'loeooetts 
f&toaligt. tliat ptaroylglntrtie aeit wa® aitfitd to optimal 
.syntlitgi® ©f s«rin« in tit® ®li®«ao« of p^ioittototaaoie aeit. 
fh^ 8iifg«,st«a itoat fftroylflttfasio &oi€ M® m 
faastioa ia tli-« oowi^ifttioii of glyola® aat a oae-ear'feos eoa-
pottiii to yitld ««riii©. fur'fecjmor®, tli# r®«Blts ©bt«iia®d 
hmmmetm meBmt§m%Am #iftt earfeon dioieid® 
may ®trir# a® a prtowrsor of tlit ©nt-oarteon mmp@m& ia «®riii« 
fttreylglmtsBi© aoid »elttti©iis Am mt stalil#, littl? 
deo«ip®s« yitiding diamo^iMbl® aaiii#® and otfear groirtto. 
fftotors. Koft, MM.**' C3.t50) Mt# fotiat -toat agtd pt«roy3.-
glmtaiie- soil solution® wem lOO-fold aor®' aotiT® ia growtli 
stioilatioii thm tre^ loltttioa® for Laotobftoilltie ar&Maoii®. 
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Ofgisiws and lediaii 
fkt ©i?i-aais»s tii tfe# f@l3.®i^8g iwtitlgations 
4tg@'b&et«p &ereg«a®> Cuti'al.t lit) laid SiQhtri'OMa eoli 
iatr&iM • Thme wtr« gmm in a atiitta 
•of the f©ll9ifiiif B per &mt ^mtrme iBaeto or 
ffmstltial, 0.® per mm% K^MPQ^, 0.8 par teat j|SO^# 
10 p#r t&i> water, aaAn t© rolmt witfe, distilled water, 
fee phtj^liat® wa® diis©lv#a la a Miall wlaa# of di still®d 
water tfe« pi of the wlutloo &djm«ttd to 6.f*f.0. Tli« 
eolutioas wtre @terllii@d Isr atit©having et 15 potaid® prtesur® 
for 4S iii»Bt«0t or &t 15 pomda preiaiir# for 30 aiswt#® in th.9 
o®i# of Mall wlia««g of tli® a«di«i. fht ateriliistd phoijjtot® 
toltttion was added aeeptioaHy to tfee otMr portion of tlie 
aedim. 
A' ^9vmmm wai inooMliittd into 10 ®1 of a 1 per ©«iit 
glm@Oi«*f east ^rmot aediwj aft«* iuonbatioa for 1® howrs 
at tb« 10 »1 TOltwrt was addtd to 100 ml @f th# basal 
aediiia d,#s«rib«d ateof«. was iaeuteatfd for 8 tiomr® at 
Sf®0, and tli«Ei adt«d t© 1 liter of tli« l^assl atdiiaffl. fbis 
onltur® wa@ iiiewMted in A siailar mmmr tnd thm iaooMlattd 
into 9 liters ©f tfa# basal nediiia e©tttaiii®d In a IB liter 
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Meiimg will b# Atieribed in ©oniitetioa with ttm 
©acpts'iBtats in whieli th®y mre umi.* 
toalytieal l©t^A« 
glyoiiie 
tlyeia# wm te1»iwln«a fey a mefiification ©f "tfet ®«tfcK»d 
of {li4S) and iXmrn^ev, «t (10451* fli« 
d#t#iiiiaa'tl.Mt is on tlie mmtlm ©f ninliydritt (triktto* 
W&rlmAme with glyeln#, ia whieii the aialii© aoid ie 
d«oaj?ho^lat«d tad dtaaloaltd t@ f^m Bie 
3?#ii©ti@a t« gmmititttiv# ®ad th# foiiatldtl^d® i® dtttwlntd 
0®l#ri®tt2?i©ally afttr it« remtim with ©hr#ffl©ti?©pl® m%A 
i X, S^dJAyrojiyh^hthA en®-I, i*di s«Afoiii@ &eid). 
Q&mf mimt ali<iaots of th« l»<it«3fi«l ©mspwiiitiii W:©r« 
dtprotsiaiJEfd, «lth#r hy freatwiiit with m% f«lti»« ®f 10 p©r 
lodlMit tm,gitat®, f®ll©w»d hy th# ftidition ©f me telma®' 
of M sulftifle aeid,, ©p hy the addition ®f i«ffi@ieat 1® i 
SMlfttil# aeld to oafee th® alifttet 0,3 1 with »«p«#t© th« 
BulfWie adit «d th®a hemting the aijittir© for tO «Hnjt«® la 
a hoiliag watiT hath, the pjp«iiipitat®d pi?oteiiis ww# riatovftd 
by emtftfttgatien aad th® «up«matant liqaer filteired thr#agh 
Whatoi,® no. B filter pap#r. 
A «itable alitaot was rtw^td sad pl&0^" i» a distilla» 
ti©a apparatms ©.onitwiet#d tmm a 25 *1 IJtldftM fla«k mn* 
I# ft e©at«i®«3p. wmtser irmt aM«d 
1© bring tilt «© f , B  m l *  A  ,pli0sp&ft"t« tettffer of pM 5.S 
iffti 1>j Aiis^ltiiig 3.5 g» of ^§^4 ia. 100 »1 of a 80 
per &mt BelutlQm &t IR^*. fm idL of b»ff»r and 1 Hi 
©f a fj?«siily pr&paxvA it®liiti©B ®f 1 p»r &mt aialgraria were 
ada«t to the ali^iot. fti# i©lmtlo« wa» »isi«lF iis%ill#d 
iat© & 1# ®1 Telmsetri® flatk iwi©r««4 ia m it# featfe. Wli»a 
&ppmxim&t^y !,& ml &t ttee iistillat# km§ b«®a ©o.lltettd, 
the nmk tM tit1illati®a flask ws® alte h#atta tmtil » 
tetal ©f 1© al of .aiatillftt® hiai 00ll®e%'«tl^ fbe j»e@fiv* 
iiig flaife wm» ye«o¥#t mM tfe# iiitillata aixti, hf imrer»$.&n, 
A S.© ail, «ii«f«©t was •X'm&W9A mnA plmM ia ffmn tmt t»fet. 
fim t#»t was piaett ia m %m latli «i 4 al of ®on©«»->' 
tratei ®®ia |sp» g. l.S4,| ii4St4in O.S 
al pQTtlme,. fii® 0©at®mtt ot tk® tmt wm% ®i3t^, 
tatli »€titt.@ii of &#ii. F©ll©wiiif tb« em^tXm ©f tfe# aoid, 
tlifi 1i««t tutee w&B r(MS©T®t trm lee batto m& allowet ta 
t@ mom t«per6tit3?®# ^re« djpop® ©f & frtAlf •prtpitFe.d 
solutioa sf 5 p&T ®.iiit 'Amm&%mp%e .asit w«w a€.t#i. fkt 
tmt tiifet wm« i-^ppertt wi^ a aaspUlt ant plaeefi in a 
iHslliaf water Mtfe for 30. 
file •tate® was fmm %h^'w$.t§w featli pla««t 
iii,« i.m featfe. After th©^«3lntiim hs4 e©©l«4, it w&t tmaa* 
titaM.'f#!!' %& a Il«tt #©l®rimet«r tiifee, ®ia 
-IS*. 
mlmm wa« maa® lo 10-al «i.4 @ol@r lattiiiitr ©f lb# 
iolmtioa »#afittr«d is & p&©to«l«eti?ie '{sol©!*-
iatftJ* mtiiig a S40 4 i?eai©at feiaak waa ywa ta 
to a lelmtioa a teetra ©f glyoia®. 
»tt# t0 lew •TOlAtility ©f f©»aia^yA® ia dilmtt mimms 
mlntim, it w&i fomt 'tiat 'iJletillatioii miiit fet 0ftrri«t 
t© ntar di^iitit. 4 «tan-dft3?4 onyvt wai pFipar«d •a«iiig gly«iis«. 
fh$ ©fftotlf# fftiBf# of tMi aetMoS ii fTOii 10 to 50 Jim* 
fowaltAydt ttay b® aii»g tMe m® ttaadaifA amrw^, 
witibQUt tk® aiBfeydrm f!i« ©fftotiire raag® fo*» 
til# f©i«ali.®feyd« dtttiPBiiiation 4i fmm 4 to pg» 
S«rto» 
Striitt® w&B detewiatd cte«aio®lly W the metb&& of Boyd 
tod l*0'gam 11942), ?b® reaetloa it %&f«d ©a the ©Kidstioa of 
ftrin® fey pefioiie aoid. Or trmtmmt with perloi^o aeid, 
•Berim qm«ititfttiir®ly yields m% aoleoult of for*«ld«l^d# per 
aol«©al« of til© nairno moid. yields ia®t#ad 
a0#tiil4®]^t«. W dlitillatioB wdti? pmper ©osdittoiig, 
two «ad«^4«8 «?# 0olltet®d ®d tfa® fo»alt®hyt« d®t®»ia«d 
oolorMetrieally toy rtaetioa with-eteir®wst»pio aeid. 
' 4 smitaM® d®pi^t®iiii««d al4t«6^# pp«par«i i» tb® sane 
manner as d#@®tlb®d ia ooii»®etioa with tM glyoia® pifooedui*®, 
WM atwityaliitd with diliit® iaOH Mid thm traatftrrtd to a. 
foiHid^ttofc flask, fhr®® drop® of a iatw»t®d solmtion of 
metlgrl, red in O.OS M 1®. vw® W&ur aH '&f m BB per 
««at wlutleii &t ays«ait« w«re to th» flm&kp 
S.S *1© i.i *1 ©f a 0.5 M .p#ri©ii© a©ii aid«t 
.gratwtHf irliil# iiiit&lttf flaale. Wlisa the BQlntim 
aeid to m0W0. F#t, tk® ©f the p«rl©4it mM w&t 
. M. «iall iM©sat &f tal© sad • w«tei* t© 
a TOlia® ©f TO ^ ir«ip» &i)4«€. Sit fla§te wft« 
to a fey «@«®i of & gp©i»t'fla#g Jelat, 'fli# outlet 
wms Sute a msH wIimi# of wsttf la 1M® 
M«tillati©a wm s«pri«4 mt wtil appwiisattly §.© al ©-f 
r«»aia»4 1» %&t aiJlUltRg fla8&» flis ilstiHate 
irae fifthly to m wXm« &f 100 bI, 
a#$e»iiiatl©ii of tla® tlstllltd f®i*ald#teyd® *«« oa^ 
3pS.«t ©mt Si prs-fleiiily rnftity tht gly«la« pr©'©«tei*©. 
at® paag® fojp sefta# a»tnf. tMi ««tfe@a it imm' 14 
t© fO ^g. It wm to pmify the ®to»m®ta?Gpi@ 
a#i4 h9@mm of t«©p tewiia «©l©i» whi®h 
$Mt&rt0We^ iritk tte# pmipl# eoJl©r»«©iftpl,«3i i&mwA wltb fomal-
0t ©f tii« rsM w®!*® Is 3.00^ »1 
of wmm w&tm** fw& m wm§ aiitt t© the «©l«tioa 
aad a3Jl#ir«t to M «»©!?«. •&« J.t®4 ieas wti»f i»«©iret W 
atiif InS, ®i« ir&i pa2.» y#ll©w mftw 
tli« @f lilt %S, fto® i@J.utl©ii wa® pla©#t 
at 4®i., a»a tim §hrmotpopl@ mM all©ir®& t© 
Si# e^stilXia-# satwlal w«e w&Aed wltb e1ii«iol wt 
tfetii witli tlsh®!'. fb® nearly wiilte pi^daet was slertd In & 
fmemm ttaiteat®-!'. 
ft®i€ was toy a ao4ifi«iatloii of tfei® 
atthois of l®Jt>aiia (Ifii), a»d ttrr m€ BmrnlAmrim (li45) 
Kfeieto mm !»»«#€ m m adaptattoa of th« ©reinol rsaetioa of 
Bial,. fh« tittMiaatioB of iiL.bo»«'el#i0 acid and ^^©a't-
predtie-lt d«p«iiti en iht f©r»®%l©ii ©f turfmr&l 
upm tPmtmmt witfe h&t mM, fhe fttrfni-al li ©ewpi^ irltii & 
0Ol©i»»y4»ldiaf phmoX, ©rei»6l, in tl» prttta©# of tmrlQ i©a 
eatalyit, M little a» 0.1 »1©3P«»®1# of rifees® #r 
0©iit.a.ittittg mat trial will pm&m^ & stable gmm ml&r In tM 
pr®se»#® of 
A iWitaM# aliimot &t tli« p@atos«»0©iitaliilaf aattfial 
wa® |>la#«d la a t@«t tmfe# aadt t©, a ir®liia« of 1.5 aa fey 
the addition of watti*. ,fli® owiaol r«af©iit vm pitpared fey 
addluf 0.1 pm &mt FsSlli «ad 1.0 &mt oFoiaol to ©oaoiia-
tyattd I®,. Os« .and ©iit-lialf ml of tM® freshly px*epared 
reagent wtr© added to tli« dilttted alifuot. flit mutants ©f 
tilt tttfe© wtr® aix«d aad »t©pptrtd witk a glmis ®ai%lt. Tfee 
tmfee.was pla®#d itt a feeiling water .featli for 40 ateutei. 
ikft«r ©ooliag, the eoateiit® of the tub® wert <imaiititatif#ly 
traasftrrifd t© a Il«tt @ol©riaet«r tttfe® and tli© wliia# 
ad|a«ttd to S.O MflL. fh« 00 lor iii-tea®ity of tfee iolmtio.n wa# 
aeawrti lu a ll®tt-aiw«r«0ii ooloriaeter at W-
fh« eo»s«rolal aaaplts ©f iapuritits 
whi^h 0ams« aiffleultr i« obtaiaiag tlie t#ilr®a itafel# 
eolor. f© ©irsro08t tlil« diffiealty, tM® ©relaoX mitd ir&» 
i»'t0^sts3.liit€ «ML©i»of©iw. A itaadarA, emnre wm pr«pfti?#A 
msing l-sfaMaost (Pfaaett^). Mf p«at©f« ts# tii«d ®« a 
r«f«r®Eet • itafttafa iiii,€«r the @@Mitl©a» ia tJm 
&f©r«i«iti®ss4 Sfe® .i»a»gt of tMs pro* 
©taur® is fre® 0 t© |if. 
B®«©3iyi^i'b©iim©leie &©id 
?li# a#t®»iaati©R of t«i©atff»iteoiitt©l«ie a®td was 
out %f the B#%33t©d ©f Bisol^e fit# fftiiotioa «tp#ni« mpm 
th® fora&tl©a ©f a pmrple t© ©ol«nvoomp3.« ©f desoxy-
ritoos© ant iipto#ii3riiyaiii® ia the prt®«tt©« ©f aoeti© 
a©ia and aulfttyl© »©i€. Si@ ttst i# not &i s«n.gitiTs at th© 
©rsiaol reaotioa for rife>gt ani tfe# pf»®s«e« ©f pr©t§ia 
Bat«rial tends to t-nliaa©# t!i« @©3.@r lRt«ii^t|r. fhe laok ©f 
availabie dfi©3Eryi'^^®t for stttdr tea® helptfi to p^mmt tJi« 
©oapittt tt»i®i?«taaiisf ®f tht aatw« of ®@l©^'00»pl«s 
f©»©d with dipli^ii'laiiia©, 
A «itsl3i« alifm©t ©f th© mal#ria3L t© b® ^SBiEei wa» 
plaoed ia a test tab© aiad IroiigMt t© a wlmw© @f 3.© al. A 
ioltttioa .©ontaiaiiig 1.0 fn ©f AXphmwlmlm, 3.© al ©f ©©a-
o^trated ©alfmri© a©ii, m& 9d al of flael«dl a©©*!!© a©ifl wag 
prtpartt. ttr#® al of •fcis fvmiHf ppip.ared wtr© 
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t© puwltj tlit l,E,4-aai»©naptitli6lfulf@ate aoM at 
suggfsttd W fX^e and imbljaBcw, fli« imrgmlQ 
coiio©atj?&tA©ii was taken as a seasare of the laomt &t &9mxf» 
fifeonmoitts aeid prt-seat is th0 MQlutlm* A eurt# 
*a» tli« ps'epared froa tMi i©ltttiott msisg ,tipli«iiyla«iii« 
was by tfe# aethM of Stramb 
CiitiK Thi® ^0olo*»iatt3?te Ae1s»iaali0is ©f prmvate latcilirti 
th% tQmMm ef a ©elo? mp@a ©©aitasatieii of 
tMi witli s«li#yl6Mtlirt«» fo 1,0 »1 0f th# mlfupl® 
meld i#p*»©l«ials»a .satefial, tli«» ¥«»« aStM 1.0 ad of a lOS 
g©latioa llOO ^ of EOI tm mt ©f w&tm) «i4 0,,S Ml ©f a 
«lmti©n C3.© p&r W tmlvtme, in 95, per 
etat &l»te#l)» fh« ©f llie teM we.1*® »te«4 l^r iBVtF-
sio® aad all©w#i. t© itaad ia s watti? bath mt I7®0* f®r 10 
aftti* whiQh th# tafee was e©oI«A to mom t«iptratm3?e. 
•fli« mMtim was •<!««&tltstiv®!!' tr«n.»f#Fi'«d t© a Klett eol®i'» 
ifflettp tufef and aiittt#a t©. 10, m. fii« isttnsitr ©f th# mioT 
vm a#mi83?«t in a Ilttt--8ii*®2»s©a #©loj?laet@r a 4f0 sp 
filter, • A »ai«t bltak »«» lB©liia®d aad a 'Staadara ©arve J 
*a« pf-tpffiPii u«lag »^ai«a pi'mmt#. fit aest efftetlv# raagt 
for tM6- me^o& ii fr©« 0 to liO ^f. M.ttfliie1^|rl'0«!*^iaol» 
so«t©R0, sj^t a#ttali«ljja« Btl' 4at«rfer® witli tMi «©l©r 
r^mtiea, M&tis neid 4ot® aot laterfer© .®jid oxalaeetle asld 
will aot!» pr&^MM tb» eoler iattaelty l» i®«iet«-
after tilwtioa. 
4 ( 5 )  ( 4 )  " i s i d a g e l g e a f f e e ^ r a B i i i - t g  
A aotifieation of tJfee Iratton mA larstoall il®3i) a«tfe©d 
for diasi&tlsabl# anlati W B&mntk&l aad B«a#r (193©) pi*ovia«« 
a mtthoft for tfa# fiftewitjaatioii ©f ® 4CS)-®Jiiiio« 
ft noa-aeetflatabl© dl&toti^&tel® 
i»4ii«. fli« atttmlB&tioa of--tMs «itt« in th# ppe««no« of 
«lf@ii«i4«# dtptads 011 the adetflatien @f th# @iilf©n«ia«s 
W a®«ti© silirdriA®, 
The pyinelpl# ef tJi® iFsttoa and Mars&all atttod ii teai®t 
ea tli« treatotat of th« ®ulf®tta®idt with mltmm .aeid to 
di&ietis© the ©oapoiint. Bi# mmm »itF©«i a^it i« fi®str©y#d 
by the addition ©f »®®ni» aalfwate. ffee diai©ti2td sul-
feaaaii© Is tli«a eoiipl-©€ mlth M^il-n&phtlB^D^eWiyXmMlmine 
to torn a I'td @®l©r. flfet tffeetiir© r^g# <5f pro* 
m&nve is f»s 0 t© 10 pg, 
A sMitafel# depi^ttiaittd mliQmot wmB treated with a B,Q 
p§T Qm% mm^mtT&tlon of aettie ante^rdPit# for 30 minutes at 
»©a tiopei»®tiir«. |i0ll©ifiRg •Qai® treataeiit, 4.0 «1 ©f 0.8 il 
m& O.S »1 ©f s. 0.1 per Qmt ,«fdiw aitrite TOliitioa 
wer® addtd to l.Q al of tfee aoeti© aaJ^iridt a&terl&l. 'M%»r 
5 ffilHttt#®, the #3eet»i nltmm aeid was d«str©red ^ tiJ« addi-
e © 
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lacteit ieltttloa ir«3p#. uddtd. followlag mme aaAitlons, O.a 
al 0f a ao Qm% »aOi selwtion wat sdAtA m€ the eontaats 
of til# test twl»# ffiix«d W invtrslOB. SxeiiSiT© aeration h&& 
to to# to pPeTent a la tlit l»t<iii.@itr of tli« 
fin&l Qo.l©^, fke tate* wai stopptred witli a glass mm¥ie m€ 
thm lisat«A in & 5®®i. water bath for 10 alamttf. 'fli# ©@iit®iits 
of th« 'teilj# wtw eo©l»a ant tr«aiffrp«€ qw&atltatlvtly to- a 
Kl®tt M(l@3»Sjs«t«r tmb®. 'tte mXwM» was aaftt to 10 al and 
«i©l©r intenfiitqr r«ad «t §40 mpk, A §tm&M^ wirir« was pre­
pared fro» s solutiOB of st^ylauia® hytrooMlorit®. 
G@ll altr©g®ii wa® d«tewdLn#i t>|" tli-# «l{iro-Ij[#lAtM attted. 
Mgestloa of m &ppr©i»ri&t« saapl® was @arrl«t o-wt la tlit 
pr#s^®t of a ®o|>p@r-p©ta®»iwi oilfatt alEt«r« aai. sulftiri® 
aeld, Ciak#r*® aMwnlft fr«®). fhe digested sample 
was treattt with iatarattd 8a0I ioluttoa, and th.# llt)«rat©d 
amioiila steia dlstlll«d. fke mmmlm w&i eolleettd %n 5.0 nl, 
of a 3.0 per eent 'borl© mM solutioa aad tfetn tltratid wltli 
O.Ql S 1101 atiiii m «3Jt«d Indieator. fti® adTaatmg# of tlili 
aixttd latl®®tor Ites %n the faot that « dead grey eolor is 
®t»taiiied at the titration ®ad polat. Bi« indioator was pr®* 
pared fey dittolfing 1? ag of aetliyl red and 81 »g of toroa 
ertiol gfem Sm lOQ of ii#«r ®«it 
-41-
WmxmtMne 
was tej th« illffei*®iitial tntyanti® 
^«et]?opli@t0»#t3Pie aetliQd of {IWii-lMW, fjit 
Ifi feaett m tlx# metmurmmt of tii« ebsBges la ^Ktiae-
tioa, &•! two or mom aiffewnt wave r-#»altiiig frm 
the msfmrntt^ mtXm of xanttent ®Eida««, A ii©4#l Wf 
®p®0ti»@pltot®ii®t»r was ui«4 in th®®# at1«mlaati©»fi. Sa® 
xanthin® emufme ^pmm'WaXne ©r x-antliiiie t@ 
Ufl® aeid ana ehmgm. In «ti»0ti0a are a«a®ta»#4. Hit 
xmthim oxidase tor this pi?©'e«taf« wa® i^epar#*! 1^ ttsiiig a 
ao'diflcatloia sf tb« aetMoA of Ball (liSt). 
fo emh 100 pi ©f tmem, 109 ©1 ©f a 0,3 M wlmtioa ©f 
8asiiS^4 w#rt aM«d aad Bixtttrt wa« stiyftd wliil# ineufeatet 
for tir§ Mutb at 3f®0. ' mlxtum was '•&«' d®iitr4fug«4 at 
0®0. ffiftt til#- si^aeeu# pertlen vmme& fmm hmmth tto# f&t 
layer, wUXtsh iollilfitd mt top of'tlit -etatilfiig# ®©ntmia®a',. 
f0 9mh 1©0 ml of mtrmt, 100 mg ©f trypiia powdar 
1-110 (ff^itittol) w#i"«-utaet-said tli# ®4xtur® laemfeated at 
37®0. for tte«® liottri, ®te oiEtiire was tto.#n ©ooltfi to 30^e» 
Mid ittffitienf 0.6 M lolwtloa of C&ffiLa aiteft t© preeipit&t# 
stisptaAtd BAttrial. Mtm itaadlng at a®®0. for li minutes, 
the alxturt was o,«tilf«^«4 at O-*0. -for 30 miatttts. 
Hi® TOperaataat Itqttid w«g s®tttrat@a (m per e«it) witli 
CMIt)»i04 pl&«»®a la tfe® r@frlg®rator at 10®Q. ©v®miftet. 
fh® preoipitate for«t4 was r«of#d tor o^itrifugiag at 0»0. 
—4lr-
aafi 41sfi©l'r(ta la eoM tistillti wat#!* {l/l§ ©f thi« 
original veins®), ffei® solution wm bromglit to 4a per 0®nt 
tatmratien • and stored at lO^O. mtil a»et. 
Ml .aliqwt of tJiis suspension was tasted for aotlTity. 
flae prteipitate wai ri»oir«t by etntrifuglng at anA di,®-
solir®d in a saall mlmB- of oold distilled water, -Qne-hulf 
al' of tlie «R«yMt preparation and 1.0 al of 0.1 M pfeotphat# 
buffer at pi T.I w»r# placed in a oonvtationml Warburg flai^ 
«qmipp«d witto 0.3 »1 of a S.O per emt W&M iolmtion in tht 
©enter w«ll. Ont-half al of a 0.05 1 solution of liypoxanthia# 
in O.OS M i«OH wa® add®d froffl the ®id«ar» .and liie oxyg^i^ 
«ptaj£i was, staewrtd. flit aotivity d«t«mto«d was abomt ?5 
per e«nt of that fornd by Ball with iiailar xantMa© oxidast 
pr®parati©n». 
%AtM'@ii of Oonpomda 
.Ii>oteBiimy libeled gly.ein.t 
the and ilaMGI||0**OOI umA for tfc® ®fta-
bolio «i^iriji«nt@ ir0r$ tynthtsised a a&difioation of tlia 
prooedw® d«a©ribed by iakiaii, iTan®, and Surin ClW). flit 
H-fc^droxy»i«t]^lpktb«liEid« ua&& wa« pr«par®d by tbe' isrooedur# 
of Pwo&er ant #otason (l®i3). fht pr«paration of this eoa-
pownd by tb# P'r©oed»re of iaobs (1@98), ae reoowi^^idad by 
S«tlE.aai, jt^., proved ^ery unsatlsfaotory, partioiilarly in 
prodaot .yield. 
la til# pi»tparatlott ©f th« Msg §^%0M, the st&Ptlmg 
0.©ap®iitt4 wm- pW$kAtQ^ aafeytitia#* Oat tumdrta ga of thit 0©®-
p©mt wme pl&mA in % 1 llttr mm^ fXatk, wliloli waa 
©6Sii«©t#t with m mskmlA g@ii«rat©r ttooagh a w«A. bottle 
eoatalning m solmtloii df iM)l i®t a tofliig 
tub# ohwgeS vitli 0Al©iw @hl©rlllt, tlmk eootaiiiag tb# 
l&tlaali® ait.^ a3?ii« was beat«d ia m oll-batte  ^t® 140®0. and uhm 
•fe© amtertrid# wat a«lt#d a •sti'taa ©f gas wat patfi@a^ ©ver 
til® smfm® of 'tti® lit'siid. flit gas was rapMlr mi. 
the tmp&»MUTe ©f hmthw-mn fiaally »ls«t t© 160®£l., 
wlief# it w&® h-eld f#F M iiomrs. fh% phtkmLimiM fo«-«d iolldi* 
fS.tt In til® Hask ©a eeoliaf, aat it was »o»y«t«lli«®a f^Qm 
Mt •»# triftt ttater Vfttsiiii. 
S«lrdi'«y»®tlJ|'lpli^ali»14® »&» pr«p-ar«d toy wsptiidimg 
100 g® ©f pktbalBit® ia a ioliitS.©a ©f SB ml oi W per t«at 
f©i?iBaitfiliyt« md ^0 al of wattp. fM.» mBpeneiou 
was heatti la ». round feetto* flatk ttB4#r & r«tlm ©m&enmr at 
1O'3*IOS®0. f©y 4 howri. A# ttoe rtaetloa p3?©©t«<i#t, th# phtlial-
Imidt gratuaHy ii««©lv®€ ant whm tiiis amt#s»iai list eo»pl©t»ly 
€ifappeapei, tto« wm@tlm wa.® t© b# «s©»i»l.et«. fh© 3tet 
s©l«tl©a wai tliTOMgl ¥h»to«tii m, 3. fl2.t®r paper ant ' 
allmr^d t© ei»y0ta3.1i«« mt mom ttepeyattire. f&® M-iiydyoaqr^ 
mm r©0ifyitiilli«#A fr^m ia» ®®a-
P«m4 at X4S*C. «tltiag peiat mporteA ia tbe 
lit®»t«i'.® i« |.il«14S^0. 'Hi# yieia sf i^l0rd»3i|raetliy2.^ 
pfetli^iMiae- ws# to per eent ©f tlit 
4i 
wa® pr«ipartt by aiming 28. S 
g® ©f I-hyt»3Eyffi®iailyplithiaiiiiat to stant in ® remad feott©® 
tlmk with m mmm C45 al) of tMonyl <stei©Fli.# (siilfuro«s 
f&# thlenyl c^loridt liad trtirloasly hem puri-
f4«4 fey tifltillatl©!! trm a mlztmm of q«ia©3.1nt und 
lio.s@®4 oil ia ft systta fTom ®©istwi*«. ttis 
(iiitilliite was fraotlsaated and the fraetioa, teeiling at 
w«8 mUmte^. 
M%%T tlie nixturt ©f M-feylip©^ya.#tWLfplitli®liait« thimfX 
eisloria® liad hem &Xkme& 1© stmi at i»©® t«p®ratiii'« for 3 
Mour#, it wm in a l»il.iiig wattf batb for 30 aSjiiites, 
fh# «xeiiSi ti»i#nyl ©iil©rid« was r«ove€ wader meunm. fhe 
Tm§XnXng eif itaJLlime »aterial wm$ Si$»0lif«4 i» list 
filtertd, a»4 to 0i?y®tii2.1i2t. fli« l-©iaer®i®tlgr3.-
was rt0tT®ti3.3.i8#d fr©ffl b©t ii«aa«. Hie mmpom& 
at 13.5®0. a«ltiiii poiat reported ia tli« literatiare 
is 134-13S®C. yi^d of S-efeloreattfaylpbtfealissit® was f® 
ptr @«t of the tli0©retieiil. 
niA m9*tm%h g® of »-sIfl.or@»ttijylplitli&liiiia«, 
aisi©lv«fi iw ^ Ml of war» dioxM®, w®r« aMed to a »lutioa 
of 4.3 ga of isotoisi® potas®i«* eyanid# ClO.5 at©® per ©eat 
ax0««s a^^-laitaaiijOESSSS®) ia a®3 ®1 af ao®toa««fr«e »«thi«i©l. 
aiB aixtare wm isl%Qwe& t© «ta»4 at r@o« twiperatart for S 
bourt Silt tli«a «Ti®j®rAttd t© on a it ©mi "^atli.' fli® 
rtsitm# was m©®®siiir#ly itftr&etiA witli 3.13, 76» mu 6& ml 
p©pti@a« of wara Sit ww% mmhlm& aat 
emp®3?&t«a to d^ntsi oa m &t%m Mtli. Bj® hyar©3.ysl« et tlds 
amteriaJ. was ©arri«4 owt hf retlmlmg f@r iS h&nm Im tli« 
pip«-s«o# ef a mix'^we of S6 »1 gl&®ial aottie a©li, if al ©en-
o«atmtt4 1©1, m& 100 .»! ®f iiitillet wmter* 
aixtmr# w«® 0®©l«t t© 0®0.t m& tM© plithalie moM 
fey filtr&tleii. !&# flltfat# vas «vap®rsted I0 ijyatBs 
iwdtr a% Hi® rtsita# wa® ai.ti©if#a lii 100 Hi 
of wftttf witii M mmBB ©f fr«stoly i>y®p^a3Ft€ 
silirir eayfeeuat# wai &4d#d to r«i©'*® th® •gtoloridt %me fwm 
lilt ioltttl©». flit #ilir«r was rwottd fey filtra-tioa 
m4. til® «(i«ss filfei? loas toy "tredtment !»&• 'fk% 
fo»i4 W tT^mtmmt w&$ r®«6-irM tf ftltr&tim m&. wmM& 
with h&t water4 fhe filtrat# and wa^ibiiigi w«i?# ©d*Mae€ luad 
tto voltme rete®#a to diTn«®i «n4#r &t ia-?0®i. fh@ 
Ha# tA«i up ift « f««f al of wat«r aad tfe# glytia# 
pr#©ipi%&t®4" "by tli« fttaitlen ©f S f©ltts«8 ©f etiiMsl. flit 
glyelRt w&i by filtratlea .and »orystalli««A W dis* 
seltinf it in watir m& |jr-#®ipltating it fey tli« fttditioa #f 
«tfeffflol» '!&# p,«>-aKi#t ir«« dtl«t aattr mmm md the p«i»lty 
mppmiMei, W til® 0hmt&Bl method et MXmmA^r j| , Cli4S) 
mod m ®«ltiog p©iat i«t««iiii&tiQii.. fti« yitia of latoeltd gly* 
©iae wai iO.2 p«r 0«iit <!»»©#€ ©a the iwtopi© pot&«®ima 
©yaiiiS© «««&). 
la the pr«F«rmtl@ii ©f HgS***Sl0-0^*@©l, the starting 
0Q»p©ma4 w&«'iiotopie potasslua.fhthfelimltt <33 ato» per 
etnt «3£e®s® S •lagtmaa, li40-asi-tf4094). Wftecii m  o f - t h w  
laetopie •pet&gsiw, plittialimMe w«i»# aisselTeft In §0 ml of'-.; 
still«d wfetts". falils Moxt&e w&s bubbled thnugh • 
tMs solutioa f©f S aiawt#®. fli« eolntloa wm ttoa plse«d 
ia tfe# wfrlgfrnt®!* ©v«imlglit. plith&llmlAt ttet ©pyital-
lis®4 jfx^a tli« solutiea was i*«ovet ^ fillmtl©ii mA the 
filti»at« dgaia wiHi ©arboii 4laxit«. flie fSaal 
jitld <sf plitball»idt wai 84 per ©gat ®f tlit tli#@F«ti@al 
i§ 
¥&ltt®. rtffi&lBder of t&e tyatli#«ia ©f tlit I»I OOH 
w&a ©at ia m mmmr siMll&r to tfe&t des©rib®€ for thi® 
|»ttp|.Qally labeled sMlw 
a® ipit&#els of e»fe©xirl»lafeti«€ softiw ae#tat« fr©® 
Isetepie eiifl^em dioxldt and ei'aniif lias ^«ta feperted tosf 
01««, aa4 'll«r (1§4B) «a<l iftiiiliDmst* aat 
C1®45| M®pe©-%iv«lr. Si« atltoa of ©f th% 
todioa tt»«d for the a@tafe©lie to fe# 
€ i f f # r e  t ©  s o » t  m t m t  f m m  " ^ © i ®  
fw«l¥# ^ #f el ©an mBffimim tumluga, 'aat ^ al of 
«tMsr wtrt placed in a thrm^m^kmA Woltf m&Qtlm 
flask to whleli wm attachtd a dy©ppl,af fttmil, £i ifat©^' esolM 
oond#as#i?, a aotoF'irivta Siis •!••%#» wm« 
flmih#4 eat wltii tank ait»g«® f©r 10 aisiitei a$ S p©imA® 
pr«iismr». fhlrtir-f^tti' «! of iodid® ir#r« alxei witli 
180 'lil ©f dry and pla.m& in tk#, ^©s^lag faaii®!. a# 
stipwr wa« staj*t»S aad S.0 si of selutloa 
siMtd mpiSlf; ®i6 r#»aiai,#i:* ©f tlbls islatteii wm aiA«d 
Wis# at tlie 0aa© raft &%. whloh tli# ©tli®s* '&Qppe€ imm tfa« 
eont«as0r. Si® ma§aes%vm'W&B @oaplet#l|'^ ftaet«t afttr a 
period ©f $ M&me*. 
file »ai,eiis«r w&s y«aov#€ from tlia tfefet-^at^kdia flailc 
and ft ga® «i«0'ia&tef eaniisettd thmm^k a t© th« flasic. 
d^fplsg .fisiia#! wfti r©pla©«€ W a difing w%th 
oaloittm 0lil©fl€« md to a mThon €l©xit# gmeral©!?, 
fhi«-ftaemter ©osiist^d of a ^mppixig fiaaael, aoataliilag 145 
Ml of ® to a romsd Isottoa flmk ©oatiilaiiig TO 
.ga Q ©arlwaat® ia ® al of watet** fli« stoa*-
plat# wm «fasmate4 fey ®©aas of aa @11 p»p tJifomgh 
tfes f-tmfee. following tlbt syit« was flll«d 
with tafit alt»g«ti ana tfee pmm&B of r§pe»t^&. $© 
tnmm @o®pl,«1e rmofaX ©f oarboa Sioxtie aM water "rap©? 
fro» T'&mttm flask. ®it r«a«tl0n flasl ©oatalRing tli« 
"SfignaM rtagtut mm Iwssrset la « galt-lo® feath aa€ tllmiftd , 
'%-Q O0&1 fos» li 'fbf atirre? was starttd m& t%9 
gsmmttm ©f tbe ««b0» dis«M« befus» flit w»tm ir«i %%p% 
& sliglJt m^m aiojcit# p»8Siii*e. toy eontft^lliisg 
tte mt# ©f utiitloii of the aeid to the h&rivm 0si?t3©nate. As 
3.9 
tte# 'mmtlm a wfelt# pr#©ip|,tat® ©f ©0%1 
f©'l»»«4. WJ&«i th# feigftsy^i »ag®st u© l®agtr would tak# «p 
©ftfboa ii©j£l4ii| fkt i»«»etioa was e©»0l€«rtt ©oi^let®. fto.i» 
•49'*' 
IS B%ep ia .'iyathtiii 4.S toara. fb® f«slti4al G 
wm» W pmsiMg %im 00®-fr®® alkali. 
It 
fit® fc^-i!e®ly8i0 ©f th# ©©Igl wag a©@oii|jlI®h®i fej 
tfe® miMtim #f «a®ll of %m until tli« remtlom sea»«Ai 
Om ml of Si Wefs aia«4 t© tli# «afii.««i.«a 
«alt« 1^# t^er p&a®« wms fr« t&a iMimseiii pliii»« 
after mAlug ttoe alxtar# asia. to •©onifo s*t€ with &€4itloaal 
SI ph&we was extipafttft wlfM frmh ©the* 
tlini# tla@s. fh# eth&r ©o«tolfi®a m& 
Bhekm with Si iiCIl tint 11 tfet waiMwgs i»«sai»#4 li&alln# to 
fb# allEAlJa# mtrmts wmm m& 
pla«tt in a «t®a» aiatilliat flask, mA asliifltt to ®owfo 
ret with it«i« aiitillst® ClO mime*) wm» n#tt-
f r a i l s w % ^  i i y © I  l a a i  t h #  T o l m a #  t ©  I G  t f l  © a  a  
«t««a ®ki® ©oaettttFat^d mlntim was aa4t aeid to 
soag® m& m& st»ts ii«tlll«a. flit diatlllate w&» ais&ytA 
fQp &mti® m§M W the p^rtitim aetliod of 
mmrng 0^ j|J», -CliSi). f%M ef a®«ti© aeld wt Si p®r 
&mt of •fee fe&««S ©a the tesrisa eadrtennt# «s«d, 
tte a©#ti# Aeit wai R®w$raligi4 aai se€l» a@efat« 
%& W,9 
Is©topically ieaima fele&yteoaftta 
i«©t©pi@ S^* airaHalsle wat la th# torn ©f bftplun 
eaftotaa-te. It wm mmm&ff t© mnmvt th® Mrimis ©art>©aat# 
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fb& 0mtbml$ of 4CS)-«®ttayLSj»i4a«©l.# wm ©,ari?i®t out-
lisiiig-m&. mmo i^m aat as tkt Btrnt*-
lag mtmi&Xn* ligkt l«a«f«4 ^ ©f tiat mifat® wti»f dlt-
»lf®d to laOO A of wa%e3P, ant t© tfeis mlmtim 
wa« «4d«d'iiiffisi«ttt #atitFat«i. teSina hyirsxia# • 't©, 
iltt# •&§ fl« wm 
wmhm mtil %h% if*giiiiag» no loager twa#t'pli«iitp&tlial«l»' 
fk« »|a« wm •siif thm ia 
1.0 Ig of 06ii#«ffltr&t«4 affl»«3.aa t# 8G@ g« 
©f Sllatem &id@d»-' l&i# ''lAmtwrt was ImcRa—, 
bat«t at, ire#ii^ t«8ptr«tw# fey i A SaA pr«©ipi* 
tat# ^tfaii t© fom af-ltr fi©ir«t»«l t«rs as4 #©at.4ittt#a 
1© iii®3»f&ie ia tma«fl"fe|r tiiriag tM s»#iteiat»r ©# 
p«3Pt©A. 
®i« mm rm&mA flltralleR ira®k#i %@ 
T'mfBtTe mmss hs'&mlM m& AmtwoB-e* fite aoiet 
preeipitat# was »msp«at«t ia m liter &t tot 4ittille4 wat«f, 
wfcieli l>e» «iiAifl«4 with ^«ial a©it« I^a?eg#a 
siilfia® i&« w«s ift't© the ittsp«aii®tt m& tli®' gin® 
ml'fim r«©'T«d ^'flltrntism, Stttr&l 
wit^ lj|3 v«f'® reQ«*t*f4 te r«»Te alitp«y9®« of tli« simi. %# 
filtrates ast h&% w&ter naAiagi Smm the uia® amlfti®' w«r@ 
blM tJi# ¥oltt».« rt4m®«t m&mt mmm at S0-S5®i. 
Htrnsstm' nmfhmmtm was aM.#4 t© tl® wlmtioa iil) 
matil it wfti iAtmyated s©lmti®ii irae-pla®## 
ga­
la ft «^tr 9tMmQ%lm apparatms. After ?i towi 
mtT&Mm, th» etkff- wm #va.|!>©i'st«A fwiwm l#a^g & 
dapf-k f Aa.©» oil. a# yi@M was §S ml m .^ m Sittmpt w&& mm» 
to d3?f«tallis« t&® 4(5)-attli3rllaM&«ol#, oil. 
•&t iyatli«iii ©f 4Ci)»a«t^l-S<4)*aitr©lmltas®le w&t 
hf plseijttg 8S al of 4CB)*ii«tl^lial'to«©l« ia a 
jfowA teottea fla«k i©iim«st«€ te a refliix laiA addiag 
IfO ml of aitri# mM |d.l.4i) trm & dsfoffiaf 
fy^nml, Tm tkmm wms eeolet la a sixturt 
ditifiBg ttit aiaittom &i tlie aisM.. Oat haadr«t 
Bmmtf si tf »sae#iitFa%»t wtrt aMsd slwly. fjfe® 
of -i^e flusl alloif®t to to 
mm •&© flask 'wai ^#a fe#at«a fer -3 lioar® %m a 
feeillat featfe. m%3.m$M$ $M«' hm%* 
iag, • %'&©• »&«%!«• miMrnm mm at . for ©»«-
li&if liemif, liiag a glfe^ol bmtto* 
fh^ mmtlm ©laittir# was ©esl'ti t@ •ffmm t«p«mta.r# 
sjsa. p@ai»ti. 0ir«f ©f««sls&€ i«®. Srystslliiaticitt failei. 
to mlil th#- pi w&a adj^stta. t@ 4»S by tte MAitioa^of 
• fkm 0Tf»%8dM%e aal^iel was r®si©'r#t fey 
fll%mm»'.. fto rieM was S.S ^ attd th# mlsAmB p-ipii«s 
SL% ag&*0. tt# n.^ tliig point ©f 4CSl-»et&yl-^ Si4)-
ftlt3?®4aMai©lt repurtea. ia tite it MS®f. Mil-
ti@aa3. 4(i|»».«%^l«»5(4)*alt»iaiaa8©le w« syntMeslted fi»d» 
4 CSI-m^fh^llJiiaAJE©!#. 
fm of 4CS)»ails3«i-sC4)»ttyiTliaMtt»©l® wm 
eoatttelfi liy atOlng g». of frtfiMr iistil3.«4 feta«ala®hr€®t 
•aat liS si ©f plperldtoe t© 16.6 m ef €f5)*®©thirl-iC4)^ 
®ii.« aix$w« was rsfliixtt for 2 *% 
lSO«l®a®0* mixtskre was ffata plmetft at 10*»0. ©femight 
aad a »&#» of ©ri-it^lla® f©ai«t. f© 
»a0Vt t&irr tfet sryitallimt »at«rtal wa# 
«xtra®t#t witk h&t ethm^l ant turertl tia«« witli teell-
iRg ®i« ©rrat^llia# wAi ai^si©lir#d la to©-t 
il«#ial d©#ti© aeM «i^ fto# ®®^©waa i»®«aily 
0STatAI48-®t up@a «®®li3a,g wat r«©T#t 'br flltmli©®. Hi* 
filial yt^a ifa« IS.i ^ (4$ f®r etat tfessir)# tte.® ««»• 
.I»tia4 liAttt mt 300»30S®i. 'iflth t««@ap@«ltioa. li%«mtiir# 
r«p®fts tkt peiiit 1® !>• 
Bi® ©3iitati®B ©f t&e ¥®ii«ea« &f 4(5)-ait»-5C4)» 
fljirllittA&isl# wfts eaFfltt iB tilt prtseae® @f aUEalia® 
pttasstw pe»«gaaat« aolwti#R. ^ ©f tli® ityrrl oo®-
poma€ w%m ai«ii®lf«t la §0 »1 of 11 mM.m hytotElA® 
solwtlea, ®i® )»ltits®a wm pla®®i In a,@alt-le# featfe m& 
mo m of •t«ialiia %m irtr# a€t«d tin® aelmtloa, Fotw 
IWEdrtt «3. ®f « § pm $«t petAifioiB ptwangmafe s©lmtl©a 
wem itatM Aewlf fmm a ajfenpiag fmael liill® aixtw« 
wm fh« sttitioa ©f %M permmgm&tm ielutii^ii 
i»«<iwiw€ S liea:ri tli# slight ®x««es i»»«iiia.l3ig at the tat 
of til# F«a0tida w&a tor tli« afttttlea of O.S ail of 
-i4* 
f©rale stld. Bie nixtttf# w&e hmU4 m a itsaa %atlj m& 
i»e.iiof«4 fey flltrmtlen. ffei# pr«#lpitat® 
wai witfa h©t 'wstti? the^ witiMagi' a4AM t© th« 
fiitmt#, fii«- f©lm« &f tW.i sslntiea'W«i. 3r®dtt@«A wi.#,*' 
At- pi 4.5.' 
fii@ reftmtfd •foXtMie of tli® • m%ut%m was 0ool«€ m& 
®3EtFa®te€ vi% to#« of fe wsoir# '^e- hmmX& 
aeid f^meS. taBPi»i tli« ©sildalloa# Sie »|m®©«s p&a##-¥a« 
p3.««d at 10®i, and tlf mf&%all%a.9 aat«ri®l • that 
fammS. wm. r«of#d fey fllt'mti«»a» fii® «afeila»d at 
gSi®a*, i»t a©2,t®d wltli d«#«p®^«iti©a at iao-aS4««^. fhe 
field ir-a« 'i.-S I® ©eat ©f fto« a^.fiiif p©l®t , 
m littratttF® is 30,3»l«33*9. fto iiife«etii«nt 
p3r®p,sr&^0tt 0f th# iatloatfd tlm r«|>©3Pt«d 
atltiag petet fe# ia®eiTt#t. 
Ois ««t«rifieatiiia of 4-CSI*i»lti*ol»ida£@l®-5(45*0ai?feoxfli@ 
a®id wm €a»ie4 out 'fef aMiag 4»3 f® ©f the ^e^oad to S3 
mX of dif attfesaol ©©ataiiiiRg 5 ptr etiit ipy ^im§m tliloyid®. 
Si# n^ljEter# wm rtflwed tw mm hmw «id ©H' ©©«iliiif<, tfcie 
4fS)^aitf@liiltaj»l@*®<4)'^ii«^loai*fe@Eflatt erjrgtallijeed m%. 
fSi# @©ip#itad wft# rtBQTtd fey filtimtl©ii aad wailied witii 
»i« pale fAhm etrstal® «iMi®«d at 1®3® Mid 
«tlt#d at glCKilS®©, a.« peiot ,r^©rt«d .in flit 
lit«i»iitar© It 
-Si-
§1 ©f tk« tster wa« diaiolTtt In 10 lal of-If.5 » mmnlum 
l^toexidt aat ftHonrtd t# #taad at »®a' twperatmr# ©v«»iglit, 
Orasft-fellow s»«aie eri^ital® separatet fre® tliis solutim,-
wMoli ©?«f ft Faage ©f a©i^29S»5. fht atltlag p&lmt 
rsgjertftt la the littFaUmrt i« 3il®g. Stveyal ^ees-yitalliaa*^ 
tioai fail#a tio e,liaag# -tli® stltiag raaf® ©f tfe« ©©wpornid. 
Bit ri@M Wfti ©•§ pi (&3 p«f O'Sat ©f 
fl» r®#!©-!!©® ©f tfei# altr© gr©iip of 4CS)--nltr©l®MaEo-l»-
i(4)-©aJ?lioxaiiia« vm o^afyl®# eiit uslsf Mm*s platiati® mtsh-
lyst -dad isfdi^-gefi. fii# 8.6 ©tat ©f tfe# 
thteretieal. A ®t©©ad lsyd»giaati©a wi-t.^effrlfd ©lit Mtdtr 3 
«ta©«pli«t*©8 ©f 1*S ^©ttf-s. was S.f p#l? 
e^t of the tliforetloal. flit u##d for tooHii 
ti©iii was #tte«ffl©l. flit 4Ci)-«iii©»5(4)*ialt®solt©«i'to3Eaisid© 
wa® ©fystallized as the l^djpoetilor'l.d©, wM.&h. a«lt«d at 35S--
3S6®0. ffci« literatmr# rtp©rti tli«t the atltiag point i« 
358®C}. The rtaetloae In the sjal^eeii ©f 4(S)«^»»ija©-5C4) 
i®idftKol®e«E»fe©Ea®it« a,r® si*iirisi.td l»f Hgttr® 1. 
©cgyMiitioii Ittteod# 
^sBs iiS-esM®. 
fh© reailts obtaiii®d-fey ttting-e** m& mye 
d#p«ideiit mpon aetEod® ©f d«gf«diag- iioXat@d eoapitiiid®. 
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figure 1. Spstb«s|@ ©f 4{S)-'affila0-5C4)-lnldaaoleetti'b©xaiid« 
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la tMs ttmiy, the piirin# feafitt, a€t»la« sad ®uaa4»#, ir«F# thm 
prlneipl# eoa|s«iid« flit ieotepi© malfsm mw% ttad« 
on & lisr *&«« epmtmm@t€i^» &%& iBsfmaeiit %&• s0«wto&t i#®t 
sfftaitlTi® than the "farlemi %ne%wmmt6 attd for 
t®t©eti»g raai^astiTitri ther#f©r-t, staples of iiiffi'tiest sli# 
to pr«f«t ailmtisn Qf isetopt'i feei^oad tM pm&ielQm of tli© 
«as.« ^eetreaettF vei»® -dep-aSttf 
®h,® Itolattd puvM9 feaits w®r© pfmlfz§& ia a 'ClttO mm-
train wltli eiqr.gea. fto.® eePboH f@»©t 
alfeierteid is SI aUtall sii. prteiiiitated m barlia 
hf atfiiof © «atamt#t solutioa of bwiw nitrate. 
Sh© ee3»X«e%#d sa*pl©® w«iw ««iitrif%ged, waslied,- asi irted at 
MtitioBiX ««ple« 0f tlie baa»i wem dlgeited In tM 
pr®fi«ee ©f mmektr&tB^ flie mmnXm eulftte f©Mi«d 
was trtatei with »1100atr&ttd ia§i i» a aiiero-l|#a.diM appajPa-
ttts. ?b,e f©i«ed wm« ^stilled off and eeileeted In 
neftftttftd aBO'wat'Of i#®#* Bitee • aoiuticssa ir#re r®dw©®d to 
diTBtee at fhe refttlttRg mmmlmk sttlf&te was 
for «s6-jat«t. 
atgRtrii® d,ftggMftti,Qi of 
file d«gr&imti.ofi of ^mXm wme eaypitd ©ttt 
two Mttmrnt pi?00'tdmr®i,f CD tordwlrsi® wltli ferdro^Mori# 
acid t«5 flyeliie, i» wMeh the esf^exyi aaa eafboBf 
»« derifed fro© carbons 4 ^and 5 of guffline, ssnwl CS) ]pe»aii» 
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gaaate ©xldatAoa to tarbon urm, aad gaanldiEt. flit 
w«f earned ©ttt li|r « aoaifle&tio» of tlit pi?®e«to« 
©f falff C3.i®S) aat tli« ©jsitotlea fey tli® »efJi®a t#geril>ea by 
Melmrim ant Wils©n 
®i« hyir©lysis of abomt lOO^ ®g of iselatM piaain# 
iffti @arrl«€ liy ke&tiag tli# ©©mpenad witls 
?.0 al ©f eea®«Bt»t.«t I®, .in a staltd ta1>t at 180-190*0. f®y 
SO Aft#? hyiyolyii® tfet #il©rta« i®a« if®y® F«i©ir«t ^ 
tFegitiag fi®lwti®a witli mi of tilirer ittlf&t#. fM 
f©»«€ wfti r«seir«a by mmTltugSktlrn, mA the 
mm»& Bilmv i©as wmm^ by %S trmMmt. M mm»» of 
fptiihiy prtpiirtd ©tt^iPi© ^4]P0EiA« Wft« ,at4tt to tfa« fil%*•&%« 
»a tb# teat t4 mt 80-IN5-'^0'. 15 aistttti. fli# 
63i@t«8 #«pyie ^ii»0Eid» riB0f#i by fil-lmtiea mi tli® 
filtralt mi. wftifeiag# wtf# eeabiati and rtiwoet t© « wnall 
irolwm# m & it@w. bath, fbrt# wlnata @f %%hmol wem adt«4 
to %h9 solmttoa m& aattapiiil pl®®#d at 10'®C5» oTemlght. 
The p2*s@ipitat@4 e©pp«r-gly©in@ salt was i*em©T®t by filtrati^ 
and di@0@lirtd in Mall aacnint of water, solmtlQn wms 
aollULfl,td m€ tr«at«d witli lj|S t© mmm tfe-t eepper ion®, 
After filtJp&ti#tt, tbt glyoin® was prssipltatet by tli© «.ftaitl©n 
of e©ld ethtaol. f&« glyc^a® wai r«©ViA and dritd mdtr 
-fmmm*. 
• A iiisipl# ©f «il» gly©in« wai pyrolystd as previously 
des@rib#t. An aiditieail iwiple wm digtit.«d Mid tiie nitrofta 
m Hi# pfi*©lya#4 ample 
aoii®#8ti»atl©a of iw%©!>«§ from &mp-h&n» 4 aaft 
S 0f tlie @i?igia«l portioa &t the gkf&tm wm» 
wltfe aiahi|"aapia «€ ttoe retmltinf #iti»'bon ai©xia# 
4a Si alkali, larima wlienat# •»»« pp«p«.rtt 
tMis ant ari«ly^«4 tm d'* ®@at«at, ' fM® saaplt 
r®pip#i«it« Hit ii®t©p« eene^traliea f»ii. ©arteoa 4 of th® 
©riglmal ipiaaiB®. 
f&t ptw^faaat# «itati6ii. ©f jpaaiat fit®* ri«# t® 
gii«^l.4ia« ©©ataiaiaf sarboii' S, wre®' {aaiali* ©aifbeji S), aftt 
earfeea pFiii@i:^«ll:3r f»® ©artooas 4, S, lai f. A #i«pl» 
«f.^« ii©l&%@d pisatot li^aiPo«stol#ri4e vai ai«»©lf®a is 00®^ 
water wiA pla#®d i» a saall flask fltt®i witli 
m €i?®ppiaf with tfe«'ial@t ®s:i0ft<ltiig t©'tfe« feottoa. 
fb« flaik mm isl&©#4 io an ist ^atb aai §.4 M p®i*» 
awifaaittt «Mtd slowlr wtil it mm no • 
tte©lorit«t. fb« lihevmt9& QSJPteoa aies^lie *iiig ati'atM tte-Qiigli 
S i ft«allri tto« ©©ateafs'of tfe® 
flmA were «#ldifl®d m&. ^«h britfly t© toift ©ff any 
ft4ditl«sl ©sfl©! ilexia®. -a® e«yboii tioxifi# wat 
pi»«®ipl1is%«d -fey sMitloa of a satmratM iolMtiea of hmrinm 
oitrati, gaapl«« w%m w&ife®4, saA ariafi. at 
110*©, flii« ssapl# rcprtaaati aartwm® 4, 5, and i ©f th,& 
©i*lgiii,tl •©!« isotepi® mntmt of Qiii?tooii $ wa« 
otJtaiaet W 
KFiWMIim 
©tgrMatio'ii hy Baot#i?iA 
fli# liait«a ©f Liitif^-liaaw IliSi) Md Stnphmmn 
MS ffm Clt3i| ©n tfo.# «aEt«it 0f feaeteylal setisao oa «d»aln® 
aaa adealB® ttrifaliirtfi indiemted a for 
fatlea of fife# i«f»tatteii ©f puiFiii® basst bjr faet»©t3E^pM0 
orfaai«s. Si© A®fe©i*Atioa ©f ®etl»di for the stpftratlos aat 
idtRtifi@a,ti©a ©f payiae bases fey partltisn &hT&m&tosrmW by 
m& Ifearfftff (IMf), m€. BQt&hkiBS pratldBd m 
meme fQT d«$traiai»f possible iBte»e€S.a.t«i in pmi»iii« dtgraSa-
tlon not aTailable to LutwA-ltiiii md m& Trim at 
the tlBi of ttieir stMiti. 
i«llg ©f A®goteae:ley • &©gi3ig»€is md mil wsr® 
fTdWR ©a dextrem-trfptom @g&r ia !©« f2.s«k« tor m Mnrs 
&t 3f®6» ®te ©ells w&rm h&rfeeted witli t.SS per ®«at 
»&Xnt%m ant washed two t4a««. M IQ per etiit «sptaiicsiii (wtt 
if®i i«t©0al&t#i into t#st tMtoet eoataining ftdenlnt 
ferdp©<ilil.©:ri<l« sat pliosplaat® feiifftr. tebt® wert iaeafeattd 
at 3?®€. for 4 hifwa. Th& ^rotmetd hy tli# 
liydr©lytl© 4»aaln&ti©fi ©f tUt &4©atii© was tetemliied fey tii« 
aeration «et3i®4 of fan fflyk® sad If&iae 1). 
found ^at the hydrolytl© deMiaatiea of 
ad®aiae W I. geli meter W per e«at durlug a X ho«r 
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liietttoatleii p®ri©t in tlit abseii©# of nattA phoipliat#. In th# 
pris«0# of 0.2, M pfeotpbate Mffer, th# pere©nta§@ of liydi*®-
lytio dtsffiiaatioii Imr&meA. t© SS, fh9 mmlt& (fafel# 1) 
IMleat# a mmh. loir'^P' rstt of liydjpolytio deaalnaMoa froa tliat 
foitftd by LtttwaJL-MaBii Uiing siailar o«ll QosesEtration®. 
T&hU I 
©tMsiaatloa of MmiMe toy loii-pi*®llftratiag 
,A»y&teao^i' &®r©gtn«i aat Seolat^eMa ooli 
Atrofeaetsr aerofsae# Sioli$ri@&la ooli 
wM p-tr e^t m i8« i»«r o«®t 
I 1.2 X lo"* f.O 4.6 X 10~* 37.0 
IX l.S Jt 10** 9.4 S.f X 10** 33.3 
tmh tttto# ©oataiatd B.O ml of a 10 per etat ©#11 tui-
ptaMoa, 1.0 Id of a 0.1 M phoephfttt Mffer, pH f.l 
Caip®ri»wt I), or 1.0 al ©f a 1.0 M pho&phmte tmffei*, 
pU f.l (j^triaeiit II)» aad 1.0 ml of a 0.01? wM iolation 
of attain# (0»S||Mp • HCL • 1/2 InO). flaal voltiae « 
4,0 ffll. f^ptrafmr# » S?®0. laoiiljatloii tin® « 340 
aimt#e. 
f© fii.rtliti' iiiir««ttfftt# th§ natuy© of tb# liyarolytio 
dtaalnamoa of adenip#, W&rMrg rfispiroa^ter experiaeati, 
usiag lyophiilistd oell® of 1. ooli. o&rri#4 out. Ttoi© 
aotivity of lyoitiilisftt @«11« was 4«t«wiintd tiilag a«Etrost 
m@ tMt fiifeitriite. The 0®ia«tts#d ir«3?e grow ia a^tirose 
fiMonim mlfmte m®41iia at 30®0. for 30 howi. fte harvestet 
eelli wtf:# waAtA «at iyopMli*#fi. a® rtsults ar« pr«.#eiited 
in f&hl0 B. i© oxygta wm uUHmbA following th« hyarolyti® 
of the adtnla#, aof Aid ©xitfttton ©f ^pQxmthlm 
mmm, fke ©xltatlo® of to^oxmtfaiEe is I© ls« if' 
the d®gradati©a of tMs mmr§ If way ®f xAntMa# 
and mrio aeifi as In unifflaJ. tissue. 
•fal5l« a 
Oaeidatioa of f«.riae i«®## fey lea^p^liftratiag 
S.ielftgjg&is «31 
3.S pH Mtninf 3.6 'pM tMmim $,B %M 
thill# 
)il On ioi« l©a# ioti9 
Ea@& li«%UFg flask #©iitaia«fi O.S wS.- im mg atry wsigiit) 
0f 1* 0011 e«ll,' sasptasioa, O.S «1 ®f a 0.1 I phisiplmtt 
M^er sefution, pi f.0, 0,3 al ©f m S.O ptf 0«at IDl 
selmti®!! Sr itti® e^ittp W(A1| aat O.S «l of latoitratt. 
FIrsI foliiae * 3.S A, f#ip«ratmr# « 30.4^®. 
tisii ti«® « -340 iii»mtes. 
flis ©up eont#iits wem 4ilttt«t to a of 10 »1 and 
0.03 ®1 AiqmO't® were plaeM'on stripf, fSie 
itripi w#i*e paftitiontd usinf & fe»t«»ol-WAt#r syitew {1 to 1) 
at »*0. fQV 34 lmuT§, Sin#« tli« mrnrmitlQ 
sulfiii tyeatii«Rt of fiseliey aa-ft ©aargaff pr^^tA tof 
aaaatiifaetory usliif toewn a«o«at,i' of tli« piiria© feast®, tJi# 
me-aoS of lot©ia:i®s was mstd. 
the dJPitd eliroaategraa stilpi w«r® stetiojitd and «aeli 10 
mm atvip was ®jctmot®i wltfe. 3.S »1 of a 0.01 1 
mttBT sel^itioa, pi ?.0. fli« «2£t»et was mmim.m %u a 
-03-
itslmaa 160 *ji. fit® rttults o1ataiii«a 
«»3?9 imm^luAm, 
' fk§  f3Ep«riJi®iital pr«j©«€iir# wm r®p®a%«a laiiaf hliMtr, ©0a-
00nt ra t ioo«  o f  adenla® (7 ,4  «d l i jpoxant l i i t t#  18 .6  j i i )  p9p  
Wrnw^mg fl&Mk, Al4qtt©t§ of O.QS »1 of fwip ©©a* 
wr# partitlsned m€ mWrntwd m pr«irlott«l.,y i,«s<srlfe®t. 
fli# remiiti are «h©iiii in fftfele $, A plot of t!i« ^tinetioa 
mlum figalJitt iistaii®# qb ©iisiff & pmk ®t 
90  m  wl^ .m m^mrpt iom mmimm at 34S aji In $h§ &»&§ of 
ataaiwe. ttls pti^ m& i^i^mrpti^n mmimm mgg9$te& th« 
prmmm of either b^pmmtMm m. gnanin# at tM« pQint on 
tihe ffe« at«iiin© aaxl»i» ©fetaiJi.«fi ©a the tarteiifg 
fl&«k ®®at«iits wm sMft«d tligMlf fron feat ©f tlie aoa-
%nm^at§i. mmtml ^ In sStlti©ii| »•© ptaki wer® fotiad 
OB til# ^hr&mtg^m^. 
M mpe^mat ^ntrnMrn omw & i4-li©ttr ptitot was 
©lit mim I- 1- SSBSSSs a»« £SSSI5 MSS^-
©a?gi«ii,0ffis w«ip® »itmr#d on aat^i«ttt agar Aaiits at 3f®0. for 
1$ hmm» fb« frow^ fmm §mh wa« fwip^ded la slerllt 
BBlim iolnttoa ttsiitg mseptld of them 
8u®peii®l.®a® wm nAjtistet to tht §•»<§ milag a Ilttt-
aiWiei»Ksa lastmaeat, Oae al of the 3?«ip«otlw ®iisp«si©as 
Wfti tli#a sM«4 to t®«t 1,Q al of a 0.1 M 
piiospMat# teffer toltttioa at pM f .0, 8,0- wl of rnmnlm sola* 
tloa Ct-4^1), ami l.G ®1 of & S.O per ©eat <afx:ti«®s« solmtloa. 
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fM« sixtmrt liM pr®vio««lr itsi-llisti &t IS powts 
preBmre f&r SO ffae ineemlmtta tuhBg w%tb 
At wwv% rea0ftd fro® tfe« ln^abator afttr 
I  ftowt, 8 |K>mr0|j mii 34'tours iattibaiteioa, fli« ©©ntoitf ®f 
th<$ tttfefs w«« #®iitrlfiif«a ant Q*OS ml reaovefi sad 
mi,A«a t© S.S al of a 0.01 1 pItesphAtt telT®r @©3.atleii at pH 
7.0. TM ate'Serptloa speetma w&s m m&h. idliittet 
ttiiBi the le<to«a ip®etr©pliotoa#t6r. results obtained art 
itiii0at@4 m Figures M and S. 
Ki® graph of th« ahiorpties ipeetnxa ia th® ©at® of th» 
I. oQli mltmre# itocwtA a •shift in tht stfei0i|»ti®ii miaiiamii 
froa 3^ ap t© SSS Ji)a aft«r 8 tew#* iasttfemtidHi «d fr®« SSS 
ap. to $m m)i mft»r 34 h©mrB* iiliitoatioa. With th© A, &erggw 
0Mltart% tti» height @f the ahgerptioii earTt vas 3Lw«? ®ft«r 
8 hour®* ineuhatioa a®d. ill© itoift ia the ptfejE Wat 0fe«ia*f«a. 
fh« reimetlon in height with heth th@ S, .€«^li ast j|. memsimm 
mvrm h« attrihuteai t® th# mtilisatios of the adeaia® f®r 
ths syti"8itii® of eell nftttrial. la Addi^ti®ii» the ahtorpti®® 
p®ak rtta,m.«t to th® ooatr®! l®v®l after 34 homri^ iBeubatioa 
in l^« J, &mmmm ©wltwrti. fhia result may p©«@ihly he 
«splfLia®d ^ th® formation of aaether .©oajsouad h«riag th.t »me 
«hi©rpti6ii mmijmm ms ftd«nia«-. fhg'frQtems wmMmie ^alifu@ti 
gave tht fiw« pi®tur© &§ ohtmined with J. 
M att«pt was aad« to iii«r#ase th« rate ©f th# shift et 
tht aha@rpti©ii peak, using 1. ^©li* at €iff@r®at pi l«v«li 
mmm % 
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dmfiag aai of inoafealioa tk« eoaaitioiii 
pi»sirl©M8a.f 1% wai tomi. tk&t tli© sMft oeemrs' 
somgwkat Her# »pidiy at pi 6»0 at f»0 or 8«0* Hgiir® 4 
iaSl©«t«« the jrtiwlfs ©totsA'ttet mith & similar tjpe ©f m 
mpwimmt' @»rlet ©at at p» 4.0. #Lift in tli« aWiorp* 
tioa tmrn^'Sm mn t© B$$ mp^ was 'iiitisstet after f 
^ours* Hit aliqaot f#r tb# pr^aratioa 
of tfei# tmrirt was treated witfct 0*06 ml @f S.O » seita® 
liydi»9El4« «€ tkm with O^,05 ml of 13 I KCl. »i« afesorptioa 
sptstws Wat tajktn afttr ®a©li ad^tioa «®t mmtmxm ikifli«i, 
t6 ii§ a)i ia pmsmm of tfe® Akali rttsaf®®! to' .iiS 
in lilt pi?ts0fto« sf tilt aeifl. 
•SotQhki®® lia« fonifid that ittnier saeli eoii<titi©a« tke 
atenia® peak at 3^ will i^ift to MfO s)i ia tli« prsitae® 
©f alkmli and yttai® t© iiO mp. Mp®a tto« siaiti#® ®f the &©id. 
Gaaiiia® at i4i «;* will i^ft to 376  ^ia ,alk«li ana t© B$Q 
mp Itt mM, l^©x'aiitMn« at ISO 191 will ihif t t© Si0*g®S- mft 
iii alteli a»t i»«t«« m 2m ^'iii the prmmm ©f a©i€.' 
Xmi-feiiie 'hrne m alttrptios mmlmm at 3f0' mp* fkt falm«« 
otetaia#i-oa tfe# ?*fe©ur ali^aot failei t© iiiaieitt® t^t the 
©(wpewat wm #f th« to©w» pmriat'iat#®. 
ft® alififeEit ex«iin®4 aftei* 12 hoari imemfe&tioa m 
alii©rpti©ii mmimm at SSO i^* Oa tfe® M4iti©a ©f al,kall th« 
peak ®iiift#4 t© SSi ^ rttwati te 38© mp. m th« atditien 
of aait^. stiifti wtrt iniie&tiT# ©f hypoxaffltMat. iiai-
lar rtiidt® wti?« obtmiatd aft«r 34 hoars'* imm'bmttm. A 
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tios of mM vetarnM t© ISS tt|i, r«iult« ia€l@at®t 
fhftt a miMlme ©f m&. Wp^^Lmthlm wm preset aft«r 
f t« S toWi* tM«ii¥&tSoa m& ^Is aiiEtttf® pit>atte®4 aii atosorp* 
tiim mm^mm at 3§S mf* 
fh% 0btai»«t ar# ta agi»««a«i1i with thet® ©f 
Lmt*ak«l»ii and St®pfe«ii8da a»d fria ia that tht fin®! proamet 
©f 'til# mtlom ©f 1. ©eli ©a attain# ia liyp®x«ii^iae, 
failttw t© find aaditi0iial hm&k&QWu pwduets df hypoxanthiin# 
iiiai@mt€Nt that this ptiriae ha«« is the t®x«iaal pirodttet ©f 
th® a®tal»lisa ©f aa«iiia© h|- S. eelt hwt aot with A. &ero«mm, 
la is®iiae®ti©ii with mperlmmtB m th® funetion of pt«y#yl-
flutaai® mM, »©t wpofteA hert, it was femi th&t high oon-
o®ntr'ati©ii« ©f ad««iii# hair© a» iahiMto:^ aetioa ©n th@ growth 
of oertida ©rgaaiss®, 1h« batal »#ditt® ©f Rohert® aM Snell 
fi946), <i©apQS«a of hfAr©ljii®4 ©as^in with nMM growth 
fft@tori| wm »««d in th©st «xpfri®«t«. Bit r@amlt® obtain«t 
ar# r«p©rte€ ia Tahlts $ m& ?. 
It em h« i«®» Cf&hl# 6) with Laoteb&®ill.iig agaMBoeng 
i&m&f ©rg«ii« for BJA) that high mmmtr&tlmM ©f M«nifi« 
had an i11hiMt0.1T aetioa en th® gwwth ©htaintd i» the ba»al 
Ottilia ia preBmm ©f WA mS. wmk. Ia the pmmnm of 
fAlA_il@n®, iii03?t.m««d gr©wtii wa« ©htaiiiei,, aaA in the ahsta#® 
of ^is faotor, aeaomnt of g3K>wth ©htainet wai l#is. 
ataitiea of PMA rtfiueta th« inhibit© aetioii ©f th« 
ftdMint. 
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fall® f 
Iff tit ©f Mtaia®, MJk, PMA m 
Offfflim .ilii'iMeen.i mmmm Ssel^erieMa 
• Mi 
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m p$ m m 
10§ )ig 3? s@ 
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MMinef 
MA-, .aai 
mA 
m i6 
fab® mutmM&s A& imiieattfi m fmW® i. 
%lg6^aiwi«y«©ii rtaiiagt at €iO mf* 
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flt« fTOirtfa ©f gtygpliieQ'geMi fatealig mppmrnA to bt 
OS the preBrnm of »A wm not fey 
the pmsenm Qt ^tl^r i^sain# ©r FlBA. ffe« situation 
ap^#ai»«d to fe« giaHiO' in tli« e&Me of l^&eteb&eilXii» .eaetl, 
W9m®w mr&m (1®4S) mpmteA m l.iailMt®f|r tfftef 
by loo )if of §.i.mim ow ^mime ttpoa tfe® growth ©f easel, 
ffe# i&tft ®bt«iii«t i©«« liot iaditat® aisli & fli« grmth 
' mmmm vap. ^ mwm.§ «4 J. ,^^11 tfabX# 7} 
ftppt«p'tt t« b« iiid^#iA#nl of tht a4«iiit| WMAt ^A. la 
mdditi®!!, flj« i»n$^$irati©a ©f «deai»« fii€ iie% liaT# aay 
Pif0neua.@t4 liMfeiteir ftetiea oa tlie gwwtfe ®f tl^«r 
la mm9&%lm with tiits® d»t#wiiiiatloiii aa Mtltioiial 
mpBvimmt wm eeaiHot«d in i^itli the ®itm%s ef fiSA m& P<IA 
©» p^wUa of m. mmmm. rmr* mrmB tai J* f&«oaa.i# w#3P« 
d.«t«f®ia«4. ffc« ®i'f«iiia»ji ir®r« .©iiltiiP«A in tMe batid »®tiii« 
©f R©b»ts aat gtotlX ia isit® atot'ta®# of P#A tad fABA. 
rtittlts of this «xperia«iit {fafelt S) iaai@ftt# that J. fftioalis 
©ttMi©t MA fi«o« fAiA. Furth®f»©i'@# H* i>yo.g®ja®8 far* 
mwrtiii t©#» a@t ip«tiii.^« fwfOMid MA f®y its aet«b@lis®, 
f&@s# rtiiilti aw i». with, tlios® ©f «aA Jones 
{lt4i| wh© r®|»ort«t "Slat WA ^©amot &mmm§ th® »ttlf©»«»l€« 
iaHifeitiGn la ©i»gi«l«®j i.e., J. »yoggft®g w. aigtma m€ 
0eli. lAiiiik do a©t rtQair® pr#f©m«t MA* 
fafelt S 
Mfmt» ot • PMA aaa F§A ©a #i*©iftll 
vas". mrm^ mi. 
Orfasliii m. 
mm§ 
Batal mm.w ilf® 14i 
CM«i«# 100 |ig) 
fitomt f§A 12f at 
Wiltoomt fiSA S8 ISS 
mtbeiit mA JQ IS 
and PMA 
fuhm «at«ts! lBO«alittM witJ^ 0.06 «1 ©f a. 10 i>#r c^mt 
irft8fe#a 8tt«|j#a®l©a fi*®« a g4 li©mr greini ia 
the ®©«pl«te feft«iil f4SA {3®iiei»tratl.oa « 1.0 )jg. 
PM mmmtmtlm <« ©.OS ^g. Ha^, irolw®# « IQ- al. 
tlmt « 48 Ineabafita tmpereMurm m 
Sf ®-g. fQT «. J. ¥ai»r sae>9tts f©r J, fatQelig. 
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Purine a^the.ia by ^robaet^ aBrogena. 
sat laeifaiigieiia' mXl  
RQle M 4 (S)*»aain©~B (4)*|jiiia80l#@mr'feoyaai4e 
Ik© ifiol&tioR ot a iiQii»«o«tylstable €la«©tiiitWl« «lii® 
tm& fialf©aa»i4t-©0.tttalniiif oulturt® ©f I. oeti bas 
jp©p®ptta hf and Ibx {194S). (194?) 
idiotified tb# ialii# m 4CS)*aBla®-S(4)»iBldasol#@ai'feox:a®ld« 
tad lavtlt Sakln, aad (lt48) wgges^ed th&t wader mu* 
dit4®ai of «lf©ii^ld® teaettrlQflAfSi of I. tii# 
mmmnlmttm @f 4CS)*®fflin@-*5(4)»iaidas©lt©ar'b®x.aiiid« rtfr®-
A pmrl»® premrm-F. fbi® m,m i® liai®d m InMMtiQii 
«taidl.«@ Sa urtetete ^fs® w®rter® d«i©ii«tr&t«d that pufi&m t«Bd 
t© rtftrt® til# iaMtelti©!! «ff#©ts of 
te tm® mm®, m mttmpt§ t© siifestitat® 4(5)-
i«liii0-.S(4)»iiiidit»i®earte0ii:aiild® for $Am%m ©r the ©tfe®r 
.purla® rtimiT'^ent# ®f vai4©m« ©rf«iiis«»>ad l>e®» reported, 
©xperimgiit® w®r® ©eiiAnettd to «latoor®t« potaifellity of 
SMeli'ii Sie fei©l©fl@al syatb®®!® ®f 4(S)-aiiia®-
5f4)*i»ldaE®l«®ar1»3e.aiiit« wltk S. eolj wm ®tt«#t®a tt®iag 
til® deisrltetd W and Wm, fh® avallafel® ttraiii 
i* SQ^li f«H®d prodsie® lb# wiia® la tb® prt®«©e of 0.4 
p®r ®®iit of ®ad Wm r®port®d tfci® 
3ri®Id of tb® miMB wa® Inortased by «Kpaatiaf tli« s«pf«©® 
area @f tli® ©ultar® ej^©s«d the «3.r» f©ii llt©r® ®f tlit ®«d-
%m mi St®tt«a and Wox wer® prtpartdt ©Qatlitiaf of 8.0 m 
mmmim eitrat®, 3.0 m ®3f 3.0 m of Maj^OOa, a.O got 
©f SaGl, O.S §9 ®f IgiO#* O.QOSga of aleotiule s®l€, 2.0 g® 
of ®aa 10 ffll ©f oasftln hy^oli'sate saA# to ©n© liter, 
fo tMi wat afiteS suffleitat salfadl&iiB® to maJk® a 0©no«iiti*a» 
tiO:ii of 0.4 pfT 
iiat liteys of tk® atilw wtrt imml&tm irith a one-
lit#* inltwe ©f S. eoli ia tJa© s»« 10-llt«r 
emltmi'® wa® inimteat«4 &t SO»0. wfeil® Iseiag figofoatly A«ratt€ 
vitli «t®s4.1t iiitK>g«-f©^ 18 Mm». Alltsots i»«i©Tet teefort 
aat ®ft«r iEoabatioa aiaayst for Sie pf®s«iee of 4(55-
«lii©-gC4)>-l»ida»l«o&rb©Jia«iit by tla© l©ieii-1&.sl «-t Bmer 
1193©) aeiifiostion of tM Bw&ttm Marshall atfhod for 
the d«t©i»i®»ti0ft &f anlfoiSMii,##. wltttFt failed to 
pfo-ittoe tfet d«si«il mine. 
fii« psMloattoii of th« ej^erimtiital reettlts of jRa-rel, 
j| j^., ia^oatM that "is® adiition of glyoia# to th& oiilt«r« 
ffieAlwn profittoet & pTOportioaal iiioy«a«@ ia th® aaomt of t&t 
»ia0 fofffied. A teiff#rt«l basal atiliia eoasittiag of d®jEti»os# 
m&. mmmiMB sulfate was pp^a:red, wltli 35 ag of «iilfaclia«liit 
m& 1.0 gm of glyelB# aMtd. fh® 10 liters of mtfiiiia wtre 
laooilatefi wil^ 1. .^li a»4 iao«batet at 30®CI. for 18 liomi*s 
without mltmgm aeration. tMi etiltur®, also, fail®€ to 
ppodmo# til# dfsifei, mime. 
A onltiir® of A. aeypgenti. tit saat touditions, 
pa?o#ie®€ 4.9 |ig of tb® Main# per al of a@i|u». fMi yitlfi 
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wm to tkat foiaid by Stettea aail Wm using 1. o©l|* 
bttt ®oa«irlte.t lt»« tbaii, -^at ©btaiis«4 by M-f A, «| The 
Qiiltiir® wm repeated uslmg mltrngm mv&tioa and tbt 
m&mt of the mine fomeA mMw tMeie ^oiititisas waa gS.l pg 
per Ml tf t&t 
Mm «tt»ii3>t ¥®i aat@ to iwlate tli® 4lS)-i«iad*SC4)-
iaid&»oJL«e83^b©3i«M» ff^a tto« etillmr# usia® tb« 
fflttiiod itseribtt by Sttlteu. an4 f©x|, however, fk® rt««a.tiag 
yield wm aot mttlQimt fiirtli«r atttapts at 
biologieal spitli«si« asi iaolatiea. 
©liiaieal tysth^eais of 4|S)«®»lao-'5(4)-4siia®Qleear-
b€>s«14e bftd b«« i«®®ribed. by aat hmgrnhmk in I9g3, 
a® 3y»tii«i.ts Qf 4CS)-«iR©-5C4)'*l«i€a«ol#©arb©3£#aiit was 
©arrieA mt m iiiii®&tt4 in m tarlier part of tbia thesis. 
Ixperiaffitfi were ooatootea to ii@t«»iiie whether mTt&Xm 
QTsmlm^ «ttlfi titilis® tbe syiitli«fii*«€ i(5)-a«in®-SC4)» 
fbt ©rgaaiass tisai war© swltiired ia 
1 p©r eeiit &9x%m»e y@ait oKtraet me4iti@ mn iihm 
into a basal m«di'wa ©oataiiiiBg textroi# m& fuwimiiia mlf&t9 
witii fb® ©Mltar®* 
wtr© insiabsted at 3f®0.. for a4 bomrs and f@r tTm 
aoits®. The &r« Bhown im fabl« f. "Ttw MtA iMl«atstd 
no tttili»ttoi4 ©f tbt aaiw# wpAey thm ©onditloas ©f tb® 
«itptria«t, ^i^t ClMi) hai ®iB@e .r®|j©rtt4 tbut 4CS|*Miino-
S(4)-i^ «i€a»l#0arb©x«ffiia» ©« substitute t&r mppmMlmt0lf 10 
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per etat of *&« payln® of Qtrtaia Laetetoaellli. 
&aditi©a.ftl attinpts to t®i©ugti'ste mtilitatios ®f the Mia® 
by tailor® mgmlmM antti? & of »adltioas failed. 
f&Mt 9 
©f 4'|5)-wiiio-SC4)-iai4a*0l«oarboxis»i4« 
l0a-la.esil>»t#d ImmhrnteA 
a<»li lit® Its 
^irtliaetep a«E*oieei@« 300 ao8 
Ladtobaoillms' mFaMaosn# 191 003 
lt4 10? 
lii©«i@eeoms pyeffii®® Its Its 
re»4iiigs «t ''64d 
dlroin^e mtilis&tion 
a# Ffp©3?t«A fiflAingfi fey Raftl, ^ , tli&t fly ©in® 
itiatAafefi th% pTOteetioii of 4CS)»«iiio»iC4)*lai4a»«>lt©ar-
l>ojci!»ii« fey E. ©oli in tli® prtswe# ©f teaeterlottati© ©on-
e#»trati0ii0 ®f «ilf©aft»it« iwgg«it«d ttoat tM§ «iiio selt 
Biglit fuaetlen «» & priseia'«©r ia the f^mmtlQU at t>aet«rial 
pupiii#®* flit inrmti$mtlm§ of ^ , witli aniffltl 
tlssat, as iftll as tb# fliitiiigs fey Afepaae, Iaw««r-
stefii, MS ai«ia with y»«st, th« poiSiMllty ©f 
glyelnt playiiig «ieb a f©i© ia feaeterial purime sya^tils. 
hM iaiisated thAt the a^allafel.® 
f tmtn Qf f .  mil did mt 4C8l*«®ifi©-SC4)»la4A lole-
fw thlM »&§©», prellalaarir txptriaeati to 
t#t«3rail.a# glytine wtilissation w«r# eai-ri©# oat with A. aego* 
^egjes, fMs ©rgaiiis® eniturtt in «ali wlnnti aiKtyes.© 
mm&ulm fittlfat# mt&lm tttili«#4 iO t© iS p«p ®®a% ©f aM®a 
glyoitt# Is ft ptpied of 8 home at 30®S. 
fm li'ttrs ©f tto# abov# uttiiiB i##r® pi*ep«?«i witii 0.04 
P9V' Qmt stt«t flyeiBt. fli« ®©aplet« pi^«tdiire need Imi 
pr«irietii3.|' feten it.»erib«i iind«r Mettodt. fk# ©alt«r« was 
vif0»aia.|r Atfatti fey »#«« of ft#fil« air paisiag throa^ «. 
frittea flats tmfe®, 'Afttr @ inettWtioii At 30®€J., the 
e@3.li wtft hsrveelta la a it»i^l@« ©tatj^ijfug# «it Xy©pMli««d. 
m® Wit wtigJat ef 1fe« w&a 83,S ^ aat 'tli# ifophiliifd 
¥®iglit Cirjr wtigbt) wmm 18.7 ga. qeapayatel# yi«X&« ©f ©«lXt 
w®re ©Msintd in tfee utostn®# ©f glyelne.. Tfeis indiuattA 
th# acata aalne- aeid waa n©t,'iii itatlf flit 
WBomt 0f giyeliRt preamt in tlit ewlta.re miter imeiifea* 
tion wai on atdiiia 
tlif of i2l«3£&rat#P| (Ii4§| m« d#,»ei»ib«t. 
fJH# yi«M. @f 0®!! aat#il«l ClS.T ^ dry iftigfet) iiidi@at«t 
proi^idtA a iwit&tolt eottlt fee fomat,, the leolatloa 
©f tli«,pariii# feft«ts f»m'tfe#, aeid# aigtet ftmsitol#. 
i^lo^ersl^y k&« r^ofttA. that S Iwmir e«atm.ws'©f I. eoli 
mmtaXm aO t® tS per ©#at attel«i@ «.eia, ^ toom? ©ttl-Hir®# 14 
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per auA 4® hisiif owlt«r#s 1,0 per ©tat. th««« reialts 
lii€l@att that th@ grtntest oenetiiti'atleii of aufilei© a«ii€ 
iii l^e S» eel I. ©®2.1i oaowrt itirlaf tkt »i?lr ttagts 
of til# legnfittoie grotrtfe pbas®, i.t., 4 to 8 f&r 
this  r%mm, J, eultures w#r# Inoubated mt S©®0. 
for $  h&uTB* fh« ImgmrlWmXm ^&wm piias# for tiiii organism 
is fro® 4 to 6 iMsmr® at 32 to asodMlog t© iemlnm 
(liSS). 
fto@ posiiteillty of a«a©»itr&tiii-g glrelat tttilisatioa hf 
nm*pmlliemtlng 4. mmmema wms m.mim&* A 10-Xit#r 
•oultmrt of Ife# ©rpmiiia wm fr#wa mA %h# fr®ih wathti ©tils 
if®r« mmm€9& in a i®«li of t&@ teasal me^lm.. l&eli 
Bl of eont&iaed 0.5 g» {w«t wtlglitl e^ls. f© 109 
lal of tibe ,iai?>«asio» 9»S ge of gli'siat wai &da©d. Ooa-^ 
tr©l'fiask« ir«r@ iOLs© wltfeomt Mdei. glyeiae. ©it 
.flaski w«r© iii«mbat#a at 3?®0. for i beiirs. • 
fli# mmtmts ©f «aoli a«sl: wer« 4©pr@1ii@ai»«€ witli 10 ftr 
e«iit f<l4 Ctrl®M.tre&®«tie astt) lelwtioa and t&en amte t© 
wlw®* .llBlag th.6 #r$iiiol test for ril»ie., it wm a©ter«Sji«4 
liiat a© Imrmm of MA liad ©otarret torln® the iaciilsati©!! 
§lfQ%n» tttilii&tioB was miAiig'tfee mttlioi 
of MlmmAer., «t: jA., and it w-m foma thmt 45.i per @®nt of 
tti« fljroiat Mad iitil.42®€. Ihttit rasiiltf tedieatoi 
tMaf a rsstiag e«ll pr@©«t«ir# if©«ia sot pretmee auelti© 
aeid aat#rial mA tliits n# ratios ©f glroia® into tfe® 
oell EtmeleiO' &@id. 
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tataili of mrXme igtlatioa gyegetiir# 
Pr^ialttary to tli« stmSr of glysla# iitiil««moii a® a 
PMilR® pmmm&T, it wa® f©«ii€ nmmamw t© «stafeli®ii tli« 
co.»p3,et«i«®« of irftrioii« mmlel& mtrmtion pim&«AvLrm» 
file mpQTtM nsnsiteralilt mrialioii 1® tli« mount® 
of nyi0l.«i& aoii naterial txlraetti. tmm tli« saa# iipeeiet of 
©rgaiilaa. Ki« Mouat ©l^taiiiti mpoa tifet metliod ttsta 
in m&h <iai®s, m<S. mmt pmm&xrm foy J* nM J|, 
QOli *«?«• aet 
J* iKytg»8g» «»4 J. eeli were gs^mn »« prt^iotiilir 
Atieri&ftd ia Hi© pmemm ©f 0,04 p©i» @«t aA€«t gljrein#. 
a® ©«I3.f wme Umrwmte^ after 8 totiFi* InemMlioti, ant 
l3r0pMli«f4« Hi# Wft ir»lght ©f A. &egQg«es ofetaiasi from 
W #f me&Xm., at wa® 9S ^ lytid tli« 
trr weifli'fc Si.i Bit wtt wtiglit of 1. eeli wt® S6.9 
gii ana tls« &f W9i^t 11.4 pi. fhe I. gtll 0«llfi atiliii«d 
03.5 pm 0mt of t&e »Mt4 flrela®, %h« A. mmpmemm 
utilised 111# adt«t glyein# «apl»telj. 
fh® estlaAtioa ©f thi« «fft0tif®tt#s® of the r&rlm» 
i f«i  1»#«d m %M ©sreiael mmtim tor 
ril^ee «ad tlae tiplteai'laiBiK# yeaetioja f&r dtsoxyrilaost. fivt 
teadr#i af of tfa® €rl«d ##11 «&t«3Pi.ftl wtrt tt««d witti eaoli 
tjcti?«ett©a pw&mMPe. fo tetaMiife a has# mlw®, tto« «®11 
«&feriA w&i »a.«p#!idfi ia 10 p«3? ©tat fSA md iaa#tiat«lr 
©a#-MLf ©f til# aAt«i»iid wa® ®«ts»if«ift. feitatel# 
iiltttioas ©f ttof «iipe«iatajit liquid and the anetnti»ifug®i 
port ldi i  we^e aad« and tb# iai©«ii ts ©f MA and WA 
aeltmlttea* The rtittlti of thts® 4«teraiiiati©ai are preseaftd 
ia Taljlt 10. 
fatolt 1® 
Bait I,ln« l$lm» 
mrmmm geehfegi^Mft goli 
;ig MA^ )tg MA }ig MA 
$uapmi.§& -e^l 3fi.4 sis.t mo,$ ?8?.S 
Material 
Staptrmataat io.g 23?.1 43. S 237.3 
f©tal 4^..$ sa$.a 423.3 1015.1 
®iil fallies ®r® li&std ©a ©a® Ml asomts laid oa m 
»90me& &w0r$gB »ol«<wilitr -wtiglal for SIif*s©aofiM^«otii® 
ant BMAp«0a©»ti®l«®ti4t. 
fM® ©til Material wii® I© variomi WA 
t3?mtmmt§. Is partieitlai*, thott of Mori# md eartw? (194$), 
Sehatider (li4S), aat Abra*i, et^., w#i?« «8#4. ffae mltt#» 
ototainet art witli ©xplsa&toir attliodi 
tiied in fafelfii 11 sad 13. a® ssstrftetioa methoA of a«Tag, 
«t jl., Clf40) was al®© ©arried omt{ hmer@r, th& preBmtse 
of m&M during the •dryiag step® ia tMs f^falted 
la mmelizmUmm ©f part of the ©»feolirtoate aat'trial pres«at 
m& oormBprnMngl^ low w-almm tor MA m& WA ware the remCLt. 
—S0W. 
ipi»li©mtt©a of |fii®l©le A©i€ 
frootdttr®® to iasttria 
MethM .ttt 
Mattrial 
Sxasi&eS 
M »A ;ig WA 
1©1>S0 m€ 
Oarttf 
wi fm feA* §%ii 
ir.t,} Cliet) Sebrii 10^ f OA Cr.t.) # f SA Cli0t) 0«11 
100. i 343.3 0 S4a.4 333. i 118,? 
J- JSil se.i 4ia.9 0 303.0 mB.Q 131.3 
fQ^ 
Cl0«- ml0 
m® 
iw&sh) 
$i f§A^ 
imt)  §i fm (hot) 0«11 D#brif 
4-»<w;e*S»e? 8$.© 0 m$.% 0 0 
®i.S 0 32S.0 0 43.4 
Jie .»A 
M7.S mi,Q 494. i 133.8 m.s 
!• m$.o 108.$ ®91.t 237.4 m.t 
®S ptr mnt TM be&ted SO «laatt« la fe®tliag ifatti* 
^f,§ per emt WA moled'la Bait f&r B hmr@ 
w4t^ studying. 
®i,Q p&r 0«Rt fOA l®e ®©1€ wmh. 
%,0 ptr ©mt fCA heated IS Biatitss at iO®0« md rtp®at«d. 
•07 
faMe Xi 
^Itleation sf Abr&»s, l3ctra«ti©ii fTOstfitiP# 
Mattrial itei-®" 
fetpa©-
tlen 
1,0^ 
Wmh lii 
tJLQtl 
7^ WA®' 
ihQt)  0fii Btteris 
#• U,B as,§ Bm,f 0 
5* 31.i i4.S 0 
« M4 
m f . f  Q 
,4. SS.i lif.o 0 xm,Q 181.a 
I- JSH io.i as4.? S©.0 SS8.4 146.5 
tytmttt ©tllfl {©a« IiQitr, at i 'ko.) «t3?«et#a witli 
Itot 3 t© 1 itlj£'ter#» 
^Qell pwsl^itatt Ifltli wiktw 
®MM .«Ktyaetloa ©f s®3.1 prtelpitate. 
im O.Xl SaOR ant li«al®d witit 7.0 ptr^sent fSA 
for 15 aiamte# at W*6. 
«a.8. 
Miitional fflttho^s txamiatt mm «|raotloiJ with 0.1 i 
Bei, O.Oi I ItOl, ®jit mzfmmttn iigtstlea (frypila). In the 
mm Qt tlie tiit etll aatepial wm dif®»te€ iii 0.8 
p@i? ©elutios ©©fitalaiai lOO ag of t»y]^gi8 
1-llQ) mt 3f®S. for 4i iteuri misr tolmme. ?h« 
Jt* aa»gl» Aewtt SS6.8 jif @f WA aai tli« 1. .gQli 
^1.3 |if. fh# WA 4#l»i2*liiatioa« wer# misatisfattory awe tfs 
lfit®rf#riJig fiitott&aotf. th§ of th® aeM and alk«llae 
mm A&wa. in fstel# 13* A mm&rf of tbt mrioaa 
¥*!«#« @tetftlE«4 with tiie «tfa@tl©ii trt&taeats i» 
p3p«statt4 la fatelt 14. 
1% h&B h^m »©t«t tM$ att#l«le iisia aattrlal &m fe# but-
p@«3*t.y iEtyAJStet from ©ertaia Mfttpial ^®#i«i. The eaa« 
difflatilti' ta@emat«Fe4 ia imek ixitmetlQB.i A9pmd$ t& » l&rg« 
mtafur# apoa th® ^mi>©aitloa mi/^r Mtmeture @f th§ toii©t®i?liil 
etll wall. oirereoa# in part s©«« of tlitse diffiestlti©8,» 
tl® ©ells ttsufi la «Eaaialag tli« T«*i©ms |ip©e#dart« 
ly#ptoll«®d. Saeli @«11® h&re ia«f«a.s«4 pti»a®«LMllty aat 
«ay t&sily fee lat© & &©»©§««©a« att®]p«asi,0a* 
It ©aii lie »mn fmm fafel# 14 that tli® us# of 0.09 M »aOI 
with htaliag la a fedlliag w«1«r bstM f&r 10 aia^tti yl©ia«t 
tfe® a»iaat @f IfflA fmm J. ASSSBSl* othtF 
liftad, the yl^fi of IMA was gF«at«6t ia the 5.0 per swif WA 
ext«#%i©a of S0lia.«itt,r. With J. oeli,, 5.0 per 
e«ttt fQA estmetlista' aat O.Oi I laOH ps'sf-ed t© #|tt«jlly 
•89.. 
faM# IS 
©f farom Baet@ri& l»f 
A®i4 or dllliali fre&totEt 
^ ®d' DBA 
atlii • 0.1 »® 
Ica {e#iite@l) ss.a «.4 St.l 60.6 
0#11# • 0.1 » 101 {&«At«a) 3SS.4 Bfi.i 347.7 348. S 
Otlli • O.Ot 
S^l imntml) 
3i9.4 SOi.O B§B.5 440.4 
0.«lli. 4. ©.O® » 
»«01 4f3.f 434.S 40S.S sts.t 
£eferljt@atal eoMitioast 
%0il« ia O.i I HSl and '01 tn hmt»& for 10 
alamtt# m m MilXug wAlt-i* batli aai l;h#ii #tiitriftig®il. 
Q@iiti*@l sanples itcinb. ^0% lieatet* Simplts beat«d Mi 
stlaiitt® favt gimtlar rtwll-a. 
8m®p«riA«t ia O.Oi * i&OH an€ for 10 
ainrnt#® i» a toolliag wittti? featk. Jl'titr e^tipifiifiaf 
S#0 al aliqsiet waa nitli 161. ©©atrol 
w«p« E©t bitatet, Saaplts b®at»d ulaatts 
f&Tt idailar 
Tarn# 3.4 
SofflpsratiT# 
1- ^ mmm. i- jsM 
M«tn©4 )tf MM,' BIA ^ WA MA 
469. i ill. a 4is.i 101§.l 
M©Fie 343. S its,® 41S,f ios.o 
Siteslitf aas.i- 4f4,f 3S6.© $91,9 
mvm»f j| §34.? lif.o 347.? 338.4 
0.1 i Mm, 5Si.4 ati.f 34f.? 848.g 
0.11 nm iS.B 40.4 39.1 io.6 
0.09 I I&OI 4fl.f 4a4.i 40i.S a?g.T 
o.oi I nmn 3ii..4 ' S03»0' saa.i 440.4 
Tyfpsm aas.i sm.a 
' *fM# m&m% of MA WA ia til# ppiaeiplt iartr«et«t 
fQT MA, TkM WA ritlA wfts la tli0 s.O p«i? 
mmt f§A wt'Fitetlefl, <sf tli« S#lmtid#y pi'-©e«4nrt. 0a tli® bail# 
of fbii mA. to prtlialiiftyy eelt fQA 
tU§ mWmtXm ©f tfc# ast^ial with h©t fOA 
(§.0 pm ^mt) ,yi#ia®d ifet -pftrntftt ©©nMiita ©f BIA 
m& MA trm tfe© ee3.1« la ttt«sti©a. 
tt he not«d ^at a«lt3tei* i!©aie nor mzfm&ti® 
tfeatesat a&t#yiallr liier#&««d 1^« mmnt ®f 
om^eie a®14 aa-f trial ©tefalatd frm "&« 4. aegeg^^ts mA J. 
mil 
•f@ tftewlae '111.® tff«ttl^i»#st ©f f0A ^twtttloa m 
impm fQlmm ©f ©Ala, IQ m irltd J. ft«rQir#aiig mm stii^ 
Pifi€«t la W al ©f 4 S.t per e«»t leliitl^a ©f f0A mS, 
m mlmtm io a feolltag water bath, satsri^ was ed^lefi 
aaA sM tli« gxtmetioa r^®«l#4 on tk^ mil 
de-lria tkwm iAiititaal ti»«#. Aa.it«®t» @f tlm fttpefaatwt 
W'»m atiartft f@i» WA hf tk% oyeiaei t®sf. Th# iftiulti slioir#€ 
timt @S»4 ,p#r ef tl»' IIA was mn%&lm9& 
la tli« mpem&tmt ©f tto# first m%T&&Um m&, a mttCL of §4 
pwT Qmt hmn. r«©vtt afttr ttasad ©xtmetlea. 
It wms 0f tetfwst to not® mat th9 iiip©ya«t«% soliitleai 
wme « bi*i^t y®ll©ir eolof. ffci# grmtmt mmmt ^pear«t la 
tile firit «EtrMt '«d l$is^ aaottate la siali@6Qm^% mtr&ttB. 
AllqMoti ©f t&t •iup«im«taat,s irtr# «3taaln®i la tli® 
toiaerioa ^3.#Fiii«t«r aat it was foiiad tkm% the e©!©* iat«isi* 
ti®.i 111# m&mt» ©f MA. fM« fBllm 
pi^amt mnM he aiiortetA wl%h ioytt# *A*, Attwipti t# a«f«p-
Bin# m mmlmm in tti« tislM® raagt w«i*« aot 
sa@^®ssfiil, 
&B4 JoiPtes Citi®) tfet mtt® @f liytoolr»is 
of auel®©tid#« ttiiter a fiiriety ®f ©©mtlti©!!® md feinid tliat 
viith 1^0 i Hail©# ia a «®al«a tub® f«>i» 60 aiaiit#® at 
wme ftaeralli' th% aoet tfftetlv© pi^#®dni*®. 
fisAer .gnt ©iargaff Cl§4i| tliat 1.0 W %iO# ^drelfsli 
Qf femBt aii®l©i# &eid pretweM ssir® thaa tte® 
@©3.d ai@ttoii0l*ia®®©»» ®1 treiftetat repsftit t>|r Le¥«ii« -aa'd 
Bati CliSl). Itoft, Mil, mi. lr#itt Cl9») r«poi»ted th® u#e 
©f 0.4 i I#iO* with r®fl«i»g tm a hsms m & a«t^oA fer tli# 
^Si»ol|rsi® ©f ant WA «tra«tet froa mt 
®iii %ffmt ©f 1.0 1 HjiSD# and 1.0 i '801, mt«3? refltaiag 
©oMitioiif, m i^eola® and gaaiiia® was tetemlmeA 'by ataswiv-
ia§ til,® aa@«t ©f th« M«e« pm»9mt hetQWe aad &ftm trealaeat. 
the mBmmmmmtM w%re $«rri®a mt. ©a a i«^aiaR tp«etr©p.^ii®t®r 
and tfe® 3Ptstilt® maieafM a© loe® of matif»4sl ttaA«F th« ooadi-
tlofis 0f tlii «Ep®ylii®nt. M of tk« fSA «%«©% 
mm^meB @®11« *a® hytfolystd irltii 1.0 I 1,80* Ir rtflttxtnf 
for 0Ht liouF. It 1» well imemi that th9 lite^atioa of 
pyriBltiae® tmm amelei® fttits «lreii« 
i.«w, aw'feelAviiig m% lTi«a. f©r «®v«wl ii©uM la 
Hi® pr®s^©« of SO per #«tt l€l ©r sp 
©f e«ll •lEtraet witto l.o i fm oot hour 
pemtttwd the liM^mtim of. oalf tli® pai»ln«« tmm th# aaeltt® 
«<iM a&f tibial. 
of the liyiyolystd ®«11 w§m tvmted hy 
twQ metbO'de, t& pm&lpitMt§ the pmrima us mpp§T @r 
Bllrer a^t«* fhe pm&ipit&Uom ©^f tt§ mpp@w pminm 1« 
Mt«t m t&# meWmA 1^' and Plsfe# (1^43.) 
in whi9h aat §M90.^ »t m««A* fhe $ilwer preeipitatEtoa 
i« m. A of tim pm&^Anrs by 
1,.®T«.« Cltii). ftsll^wlag tilt pi*.«fei^ltati0ii, ist0 tails w»m 
^ w*A»4. fr«« w®ip® 
o"btaia«i br €i#i«iiiriaf saitf i« a maH aapuat of 3 i 
«app#r ©«» sllireF IP«I9V#4 by pretifitatlejoi 
witli %$, tli« .fttlfiftei wastotd with aMltl@aal 't&t Mlut® 
mi&* Siit wer# a#mt«4 ra-|p.t# all treats &t I#S 
mnd $hm aai® %© ir®s># •®3ia»4a«4 ta Ife® 
a«^«i Mpm^mphQ$&mmtm' and ©a tlit of lJi« final ©qb-
©®iitmt4#a 0f tfe« pii3?iii« Ms# premmtg tfet tlXvtr preeiplta-^ 
t i©» »©tl i0€ wm more effmti te* 
ffe« «t tMi p©iat wft.s mftielm.t mmtities 
of ad«ia# m&. gmaaiR® ©onM b« ^©a li pa ( iry wtigbt) 
.J* to «A« t»©topl© #3!|jeriii«ats feaiilsO.#, fhe 
futm'0 llmAtBtim ©a ths m@mnt ©f ®#ll »atirl&l ©'fetalaabl.# 
wtl3, t&# aipplr of lietepiefaiy lafeelst glyetse sTslilAble. 
f&t iftt^esis ©f thkis @©iipGisiai hsA b«#a pr«viomsXr t«s©i4.^ea 
ua4« itttofii. 
•g4. 
TIi« 18 -g© ©f e«ll a&ttrisl was ftlirliti lat© tw porti©a« 
aat e&@ii ©at witM 100 «1 of ® §,0 per @mt fOA 
tls3?e« tin#® %f htatlBg ia m feeiliiig wmtmf ®i# 
©oaMuta w&s ea^traetei tir© aiiitloa&l tiii«i ia « 
aififiii€i». Mtm mah li©*tiiif, tii« e«ll deteli wm-
W &mtTltuga.Um m& fiaallf tht e©»Miiet tartraets 
W9r6 filttred through fliAtaaii Bd» i filter paptr, 
fli« felw# of til# ©oabiatt -^tritets wat i*«aii©#a «iia«f 
vaeiiai at SS te 6D®0. t®. W3 al, fhis mmmimt mlume of 
ioluti®ii wm W rBtlmximg f&i» me Mmr after th® 
ftdiitiOE ef IQ M taiO.^ ^ a^® tlie txlratt 1.0 i 
with to tli« I#SO#. f0ll#iAiif lirijrolyfis# th« ©xti'&of 
was adjttst«4 t# pi 1.5 fey t&e Miitloa ®f »©li4 feajPlM 
aM th® l>ai*iii» smlfat® f©im«4» mmQwed hT ©tutrifii* 
g»ti©a sat waitott with l»t watey. fin# waAiagi md mpw--
amtrnt liqiiii ir«r# ©©ateiiitd. M aliquot of tM« «©l«ti®ii 
wat mmiM»@. on tfet ®^«elropfe0toa#ter aad tfe® taetia®^ 
ti€fii aaniwa Viti found to bt mt 3SS nji.. 
fM pttfiatfi w®ve fi*«#i|iit&t©i toy tht atditio» of 
att of ®ilttr aitrat#. fh® silver «alt8 ©f tte.« pufist# 
&T9 iaiolmBl# ia a«lt mluVkm^ wMle tht sil'^e:r salti of 
pyrialdiasi &3?« »labl© mi.0r ©©atitieE®. 
istlt stlwMlitf diffti?«ft0e8 of the silvty s»lts of th« piii»ia«,f 
and pfriaidiR#i hme tee#n dtt«i»«iaiA hf Iesi®l (18983. fh® 
#llT©t» pwiiitf wem @@ll«©t#d by @«afiti»ifaiiiti©ii, aad washed 
-ts-
tints witli imt wsttr. f&® mi, washinfs 
^ow#t m &hmspt%m mmimm at 
&$ W0m smpmded i» XOO al ©f distlllM 
w&tBJp md tkm hf tk§ MMtlm &t i.0 i sa. Ili« 
noltttioii was trtated with luS and tlie rt*oved by 
ftltrntim,. 'fh» Ag^M wm iptp#at«ily witii fe©lliag 
irattr ant tb# wastoiagt a€t«t to 'tht filtrate, M aliquet of 
•^is eelMtlas A©ir#€ aa ikhmrptlm mmtmm at SSS »jpi. • flit ,pl 
of tto# wm to. 4.0 t© 4*S by th© of 
dilmt® i-aOE. 1&« preelpitat# thrnt f©f«©i Cgnaiiiii#) *ra» 
rtneftd ©fluli'lf^gatloa m&. waAtt witM 3»t wnttr. flie 
guptm&taat liqwtt w&» vitto %li« Wftsblags mA ,stoow«t 
®a &hmwptlm mmlmm at tiD i|i, fM« attain# prmmt in tMa 
mXntim wm pfseipltatet as tta# 
fhe pp«©lpltat«t gttaaitt# w&s m§pm€6& in a taill •volumt 
wattr m.& thm tisi@lir«4 by tlit utaitioa of i.0 1 161. 
fM# pS wm adJttstM to 4.0 t© 4.S by tto® «ftilt4©ii ©f iilmtt 
MaOI ai».4, til® fpMine r«©ir#4 m4 wm$Ue3. with 
w«t^« fkB miii#i pvmlpl%&te wm ili«©lirtt la 4.0 .ttl ©f 
i.G I TO by fetating.. AfttJp tli© aelafiea 'li&t ©©olet aa 
mXme 9f ©ifea-adl wm® «i.€«a. an.d t&t »l,ati©» plaetd la til# 
©ttttiifM. fh® fof«it w«® r«»o'r#<i Mtt 
rtejpyiitaliii tt in 'tfe« »me mmnep m i,##®ilbet. fbt 
flail yitlA wm SOi mg of gamia® . 
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f&telt li 
Al»iotpti©a on Ifolattt Mmlm aaA Qmajsia# 
¥ Mf»la© 
lentral MM Alkallnt MM 
Bm QaiM o.isi 0.S04 0.10? O.Ofi Q.llM 
mam 0.118 0.81? o.lia O.OiS 0.158 
mo 0,343 O.liS *o.a4i o.iii 0.205 
MB 0»30@' 0.141 o.aso 0,83S 0,1®) o.a4S 
Bm oata oasi 0.1® o.aoi 0.364 
Bm Q,xm 0.1?8 O.l^ o.iS$ o.zm •o.a® 
BIO 0.16S O.lSf 0.183 0.1?3 *o,Mm O.Si? 
3f5 O.Uf »0.t04 o.iii 0.07a 0,1?? 0.163 
8S0 0..1Sg O.ISS 0.14§ o»a8i 0.110 O.IOS 
385 QM 0.14S Q.MX 0.0^6 0.04? 
urn 0»O84 0.OS7 o.oas 0.05? o.osi 
•latle&tes absoiptioii imxlm&m» 
SMS 3£ sisas i. 1> 1 »£ aaaniaa jiaS Bianlng 
the «3it«iit of ©f Ia1i«lt4 gifm 
©la® ia piiflae feaitt of %«terial aaelei® aeids wm t«tewiiii«€ 
hf the litlatidii of oienin® md. gam%n.& froa ly#pliAlli#d mil 
®at©ylal,. ftis i»ot©pieal,3.|' glyoln® mssi eeataiiiM 
f.ii per «@®8S la IM® ^arfeourl fU» glweim 
I'i 
Was sftttlieslgfi #TOm <3 -IflW as dtstrifetfi 1» s#©tion on 
ffe# A. w«r® grwn i» « a®xt»©#t awioflina 
iiAfat# witit 0,04 per ©eat MieA fh9 yitia 
of mils oht&iaB& tmm 10 litsre &t m^dim wm Si»S gn 
waigfet) md if .3 m- weiglit). Hi® 0&I nltregem was. 10.® 
p«r e«i1|. aiad 92 p«r %mt ©f • tbe att#a glyeia® was mtllliM. 
»i® liolattd ©.fHalaf attt gii-a»lne ir«i« psryolystd 
ia a Cm§ wmtestlea. train with mfgrn^ fht earljoji iioxit# 
fo»@4 wsi in i M alkali w4 pr®©ipitfit§4 
m to«»ii» esrtematt toy Mdisf a lateratei ielution ©f ^arlia. 
the $mplm wem ©©atrifuftd,. wa&«A, aaA: 
thm dPltd 110®0. Si« iiotspit aaalyft® ift.yt »ad« ©n a 
Ii«r aaii fh® rtiulte of 'to®®# aBalyste mjpt 
pr«««iit©t itt fablt 16. &« etetaistt ©learly iadieaf® 
m tnm»pfiT»%%0m of tli« 0*"* imt© toolsli tht admiae «ia 
gttaaiai# isolated frm the ©#11 ®a%«r|.al. I© 0** was foiiad ia 
the pyriaiain®* iielated frm aw#l#i® &8l4i froii tfe# A. 
ssssms-
taatiiat# tiititloa tlit att«i gljoln® wat 
4«0iir1i63iy2.afed th® i»«iia.liag ©.trlaoa tloxia# ise©i^®rat«it 
ia tfe® pmrla# h&m§. fo «iif«F Hiit ttitstiea ia pmt, aen^lir 
m %$i 
was ii-atteetittd trm 0 '•lOI m& » -petasilmii 
m pmviQnsXf a««©i»ife«t. fhe fli^eia# wm mM9A 
to 30 0f mmmim mlt&te atilit*. 
Mlf is 
of earbaxFl. h&hBl^S, iiy@ia@ 
.ia iaelKHfti P»yia»® 
®J£2!£2S 
. Fep • ' it 'Ftp 'Ceali § f Ia®®ipp6:»ti#a 5" tmmTpQmtlm 
f.ss^ i.ss xi.s i.6« m,9 
••mni" Ii,„j;:i*^-rT, /;;:„i djiiiU innr•:il„ii: ir,,ir--i;ui;jiiiLui.,«r-i,.it -rinrt i , ••tm',,,!- "ii: i - -|i,uM:iJ„. ^ iirii:MTrJi n t 
e -Iftfeelft glytiat. 
1h SI-* 
•'AIJ. a?'# giwa us atea pwr ^mt Q . 
J* wm m» pre^fXmAf a©t«i ia tfct 
ia»®s«dt 0f 0.04 p«i» &mt &f fiemMy latetltd glir®iat 
aat itiiiao-aits^g«i »**). fh« yltli ©f ©ells 
#F« 30 0f »«ii*«i wa# 2,31 ia (w«t w-ei^t) a»4 SO.i 
^ (&3tf wtifM), fiie mtiliEAti©a ef th§ glytia# wa« @S p«r 
eeat ia #»# flask, aa€ f&r tlit ot&er, 8i jser ©©at. Th# 
ateaia# aad gtimiine mm l@©lal#4 ant pyi»©l3ri.»4 &i pptvi®m«ly 
tesori"^®!* M^aitiemal i«pl»s #f the fea««8 ir®,ip« ia 
til® ©f ©oaeeatrattt I»W#. fhB mmniA was 
ai still.«a ©ff ia & »i#i»o-KJ®l€itIil ^puratms nat »ll,wl«t ia 
m m©m% ©f ffetse »lmti©a8 r«ttt8#d t@ 
tifati® at fii® afewltiai mmmim, iiilfat# wa* txaaiii«4 
'Bi# Ftiiilt* ®f tfe# mm» 
aaiily««« am pw^entft ia fafel® IT. A s®e©a€ «p®i?4®«at; ira« 
also e80iid«@ttt with u«iaf a mmm*-
trati&a 0f ©.Oli p®r e«t. fli« r®salts »@ ftl«@ F®p©rt«€ la 
fabl® 1?. the ^ptrlatatal ml&mm t«aositmtt4 that tli® 
l®©t©p«i «?• la0®i*p©r&t#4 ijato tli« at«n4ii« imd gii«niB« 
of ttoi« fea^ftrial amelKi® 
la to eoiipltttlr Stttmlaf wfe«tb®r glffilat 
i» in®6ift#i»at#t as «ehi lato 'WltalR-# aai, gatyaia®# a mrlm ®f 
Aegi*Matloa pmmmrm ir«rt ©arrltt eat« . ft# iiolstet gttamia® 
was a«p*&t«a hf tii« at-^od ©f Wmlff (IStS) to yl«14 at©«® 4, 
S, aat ? of t&ls. feai«. fh# d©p«tfi oa the 
©f gttaa,la® with ®60©«at*ate4 TO la « ft&Xfi. tmb«.« fli® 
i»#.aetloa if ©eatoettt at 1®O®'0. f@y iO tomrs. ftei® pTOdiet,® 
of til® fti*® fowl© fttia, earfeoii aiexM®, waoBia, 
and gl'reiift®« Til® Cretin# ewtoexyl ©arfeja and *ttli|'l«ii« 
©itrbon af® t®yl*i€ trm mrhom- 4 m& 6 ©f tli® giiisjilae. $fe« 
laiiiio g»wp «Pl®#« fi?©® aitx»Of«n atea f. 1te« glyein® fora®t 
wm» i«@lat®t &« in tile m&tlm m l«t&©d®. 
iaipl®® of tile gLytlii® ir®r« pfi»lyi-®t and tfe® ©aft»©ii 
di©3Eld# eell.«tt«d $M& f©i» l«t©p® ©eateat. Mdltidiiai 
% •' ®@«p»l»8 w®!*® dii®st®t and tb® f©»®d txaained fer i 
mntmt,  tt® gttjuiin® ms@d la thl® parti©iilar t®'®p«datl©n wa® 
that i®©lat®d la ©cptPlmtat I Cfatol® !?)• a® F«ailts ar® 
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la f&felt 18. Ia atditloa, tls.@ gtt«aln« fmm 
mBut II wag layiTQlrted asA tli@ Iselatet gly-ein# 4«<s»li@xyXftt®4 
with ®i« litoer&tet earbon 41.©^d« was 
in 3 S tlkali and preelpit®t#t &« barlM 0&rto©aat«. 
faM.® IS 
la©0i^rii.ti©a of int© tttaaia# 
ii«it 
Qmthm Atome 
. 4 .mlUM S 
Per O.tat 
4 
i* ?#x» 0«t 
fomt 
litTOgen At&m 
, . f 
!•  f«i» e«iit 
ffeaaa 
I 
II 
ii.X 
l.OS 
11.13) 
m . f  
a.ii 
C4.§®) 
l.af 
Cl.fS) 
73.0 
n.s 
'Ml mliits «?« givta at at©® p#f seat m&m&. 
®fhe -wdrnt# gif« ia pmm%hmi» mm t&r fetal iacsoy-
pm&tlm m ia talJle If. 
teotlier p@rtl9a ef tiiii glytia# wm aig««ttA fw mmml& aa€ 
I • 
tile rt«ttltiiig «woiiiw© inlfftte «a»iE«4 t&T I ©onteat. 
ttt nsamlts ©f the it©topi® mAfm-B art alt# yep©]pt«d ia 
fablt 18. 'Sit figar«« obtain ©a, i** «»t 
t B i f3?@» the §m9 smple of gl3r®i»t io m®t agr®t or tli« 
bails of pei»0.«itaf«# -of Mi©0irerri how9r§r, th# sgr®«»«at 
ttot flfiiii® SMiplfS tmm MperimmtB X s®t Ii ii «f 
the. «a»« «jrA«r. It i«a be aisnaita tbat tiJ# tiffti**' 
m$m ia ptreeatagei am ones ®f metbea «d net a trw# 
differen©# In tii« iiie©i?>poi*atlon of the Wo iaotQpm iato ttet 
gii«iiin«. 
f© 4«te«ia« wlifttoa? ae®tl0 aeld alglit fet 'to 
f0i»« glyels® m&. tbsn'lfi»i?p©r&t@d Into tii® feaat'grlal puAnm, 
m wftt mm%«€ ©iit Sa wM@U J» »twg®iie» was ©til-
Ifiirtd In tfee ptmmm at ©mrfeoxyi lafetlti teSiw aittatt. 
fli« is#t©pi# eoapsiwd tt««4 in tM« «i:f was 
tmm ©•al'teea The A^tmila &t Ifti® wissft 
®r# iffidtr fb.® ©^attl«, w&s ^rom In a 
4®je^©s® i-alfate a#fii«ii with 3,S pa ©f mMm aetlat® 
added to m©k X& of tlie ffet »©diwii a®©tat# 
!.§ 
eoBt&iatt 3.03 p«i* 6#nt § ia tto.# gTOup, fli« 
yield ©f 0«11» f?©» 30 liters ef a#diii« Wftt 8S ^ C*tt weight) 
and m Aw •&« ftdtaiii# mi. fawiltt# w«i»© 
i»la.t«d in 'Sii® pre-wiowsly d#s0ipib«d mmAer* 
fk9 eaap3.«s fmm th9,pmim Msm emm^A tint 
m iao©i»f©ratioa of tli« heA @eewi»r«d» ®h.«Sf resultt 0m 
<^platn#d ia m% df tir© way®. It#i«3p tli« aot 
iiaisiit«d te fof® gly@ia»# ©r t&« a©«t*t« addtd wa« diltt%«d 
tuffitiiatly fey fo»®d tb« e#!!# t©, plae® tfe# 
tampisi aii»ly®'«d beyoad tto« aaalytleal llsBit® ©# tii« «as« 
.ip«ots»*#t#F. St««B di«tillatioa ©f @f tfe® e#13.* 
tree filtmr© atdiiw mttmr i»ett%attoa «l»w©d a f©i3*»«f©l.d 
imrmm ia ib« *o«»t ©f asid mmr ttoat at Hi® 
ftftpt @f tii« iaettteatioa p#ii'i-©d. 
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fhe ttttiies of Bmhmm, ^  j|., Mm Aowa glyslat, 
or a fflstaUoli® 4@i*lTatife of gljralne, i» inirolTtd la the 
syath«^^« of urlQ «old fr©« pifeoni. Htiniciek mi 
wsisoa C2.i») Mm AmmBtrnt^a, tli# iii«i@j^©Ta$l.#ii ©.f labtlti 
glyelne iat© tooth &t«liit laid gm^iEi® i«lat®a fwa m% 
flies® w©riEti?s h«w all© deaonstratei tk# Mtilifamon of ^s^hm 
dioxidt tQT pwln« ^nthegis ia aaiwils» la ©©fiiiatratioa ©f 
^®s® findlags «d tiiat ©f iR©©,i^mtioti ©f gly®iii« int© 
p«ri»«®i it apptaptd likAf that aioxlt# 
aifht b# iii»j^®r&t®4 into ba.©t«Fiabl With «m$h 
& p©isihiiity ia aiat, m txp«fta«Et ttsiag a**-s©di«« 
feiaai»i i®. i i i i ' le  *»« eari^td mt» 
fht avidlittolt l®«topiQ h&fi.nm espbosat® was eomrtrted 
to wilia, Msiupfeeiiatt hy treatiag th« eay^nat# with per-
©hlefi® a©it aM ©oll#©tittg th« liteei'atiA o«3Pl>©a tloxid« ia 
A MftawftS mmmt of 0.0® i KaOl mXutlm, fh® ©©ttetat»tlon 
©f tht soditti hiearhoaat# solntien Ms®d w&t O.i 1 aa€ th« 
isotopici ©oBttnt wm IS.6 ®t©ii m&t mmm § . The 
M@mifh®»ate lolutiea w&» fittrilisti toy Stit» fiitr&tiea. 
Tw«iity al ©f th® 0.3 M solatioa ©f m&tum Msar1»ttAt# w«i^ 
iistfd for «aiii 10 littfs of €«jEt«>8f mmmi'm imlfate a#di«®. 
was umltured as preidotisly t«®0rih«d and 
th@ yi®M ©f etllt wat lli.S ga Cure! weight) m& 2f.3 ga C4iT 
weight), fh# toi«t sell aat«pial w&i «trA©t#a laa 
-10§-
afieelae ®ad gum%m Iselatet as pp®i^©tts3.y la 
addition t© pi-TOlyied Bmplm^ th® iiKslattt gumlne ir«f 
degraded by tfe® ««tted of Wiilff» 
A p©rtioa &t til® isolated glf©lii« wa® prrolyisd mA th® 
©arboaat® foratd was derived tmm ©arbons 4 and § of the 
original gumiiii®. Itt addition, a portion of th® faiuiiii# wa® 
oxidised with pemaagaiiate iolmtioa to aarboa dioxide, urea, 
and gumiMne* Th» ©arbon dioxid® formed w»e mllmted la 
3*0 i 00t*«fri® al&aXi and ttoe, earboa&t® preparad, fhi« 
ffittttrial repres^t® oarboni 4, S# and @ of the original 
guanitit* fh® rtiults of the mai® »p®®trois®t«r detemifiatioiie 
are dtom in fabl® li, 
fi^l® 19 
laoofp©ration of Lab^ed eai%®ii tioxid® 
i^ iaattrial Puriiiae 
Bi®ar* 
boaat® Jydeaia® 
. total. t.al 
inaaia® 
§um 0MM& 
" ' Q 6** Fer 0®at 
laeorp* 
ji# 
f pm g 0 lii " C! 
1S.«^ §,m s.i Q*.S® i.@ 0,M o.w 0.1® 
®a«l©«lat®d rsaw®. 
^AXl values ar® ^ifen m &tm per omt ®x.®«®«. 
Bit r«®«lt0 iadieate feat f7.S per ®eiit of the total 
4»®t©piO' Qonoentratlon of the iwlattd pi«ia# wm» present 
la ®arboa &, earbons 4 plm® S eoataiaed 14»3 per e®ait of the 
Isotopt, mi, QsX'Mns 3 pliis S tbt i»eaaia€ep, or IS 
p«r ©«t, fh# sipilflcaae® of resmlti will bt SttettSitt. 
Rele of tWmmim 8grins 
a® rtlatlontliip ©f tlit j^irMyiai^© «®iti ^ tli« bio* 
iyat l i t i i f  of  thf  puria® batt t  has hmm «tsi i i#a Ijy Hirja,  
%riii8on., a«©ia, ant ©thtrs, Ohmrgaff m& %>ilaso» (li43a) 
r«p©rt@a tfa« «©aT#r®l©ii ©f «#riii« t© pyrw'f&t# fey I. eoii 
water aastroM© eoatitiens. a«4n (X94i) f©iiii4 that stria® 
aay be eonferttd "to glyeiii# ttA «ad %lwm soS 
%riiii©s, 41r#etly tMti rm^tion t© tiri© 
aeid ia tlit ,pif®oa. Ii ligM -®f reperts, a 
serits ef ®^«ria®Ets if«r« <»atmet«a t# i^«^tr 
®©ria® m&/oT thrtmiiit »i#.t s«rf« m* Mit wMre# of th« gly-
eiR« tttiiistd for piiriii® syiith#iis fey .^ESifiSS* 
®i# ^tgmim wm gtown in aaaoaiaa salfat# 
ai • previously dtterifeed. fh© etlls if#rf li«rve®te4, 
wai&ft, in l.S liters of m Q*B per omt 
mlutioa ©f ant (I%)||Sp4. Tim final ©til oommtrm*^ 
tlon was ^ ag p«r ml of ®ol«ti©a. Oa# h«adr«A al ©f tMg 
iusp«ttsi©ii were aM®t 1» a, flask eomtalniiif 100 pg ©f d-
»triii«. Saitstol# eontrol# wi-^©«t a€fl®4 ®«rine were prtpartt. 
The fl&ske were immb&tBd with 9h§kim fw ^ liottrt at 3O*0. 
I^llewiag inettteatiou, tte flask were d»prot#ial«ta 
with %iO# the tiltrmt^ «ad® wlm#. fht (^t«at ®f 
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aaftl, e| al., h&m m$gm%ea th© rmB&n timt J. mli was a©* 
itlMttlatfti. la the pmdumim &t 4CS)»aaiia©«S|4|*i«Mii®©l.eoai^ 
^xawide lay stPin#,, aM ws® eMwilatea, in the prti«iet ©f 
1>a0t«'rl©statie eoMtntrationi of sulfanaatd#®, ^yein# 
• sros® fyo® tite® Inhlbitleii ot tte mr%m splittiaf rtaotion hj 
•Sh# lairei, dil not oftrnw mw «perSja«,«' 
tai sfiawie# for tlil« ffliggettioa* M mpmim^nt was • 
©lit to wbttfeer tk# prB»mm of «lfaAiasin« woiilA 
IsMMt 01* rMn©© tij# rate o-f ntllixatloa ©f s®rta«. 
eiaia w#r« anlterefi as pi'«irlQagl|' 
ttm suiip@a4«4 ia a »lmtioa of O.i per ant 
-Sie fin A ©ell ©on© cat ration w&fi 113 »g per ml.  
On® hm^T^ ®1 of tMs siispiiisi&a wem inmh&teA with 100 Mg 
fil-eerla«. f|?t tenirti. p,g of ®ylfaii«,i4s# weJf# aitet to 
&ddlti©Bal flask® QOJBtainiag fitrla®, All th« jaasJfci ir®ip© 
iaenfeated, *itli Aakiag, at 30^@. tar 3 houm. of 
til® flask w%m re»©^©t at aifforest tises inrliif 
thm iaom^mtteii ptriod. fee m& 
th«Ji assayed for serlat. ft# wsmlts iRiieattd tliat the 
S9r%m was utilised, at tlJ« nme rat® ia the pmnrnm ©r 
&ham09 of sulfailft^ine. If tfe® seria# splittiitg j»ea«$ioa 
was fiaaetioaiag, tM® rate of mtilixatlos of ®®rlat 1» tli« 
prt®«®® Qf fee fulf f t t iasitt# shomld toaw l#w©r.  fhe 
filtrst#s f»B til® flask® mntrntntxig BultMmnime w^« 
«3e«»1ii©4 f©f 4(s)^®ffiiao*s(4)-iiittess©l®darfeo3i»aia« m& nm» 
wa# fottst. io glfQlm or pyrnmm wa® foma la Ulie 
It W M B  ttoal til# failiir# &t the i'ttlfmdiitEia# 
to TeMm th§ w&efioa Mt« algW be Am Is part to p#i««a-
Mllty faetori. FS?t«k ©•lit of A, w«r# »lx«A witli 
p©ifd®p®€ gl&i® m& wiiteiP treated iR a mnt& 
Tllratop at t kQ fsor 30 niaiitts, fh« e^l-fF## mtvmt wa« 
rmemi. W <i©atrtfaf«tioti. flie €t$alli of ifli® pr^aration 
hsT# hem pmyimAf 4#«0rlbt€, 
fh# e#ll w®s «Mta itni ©mlfatlstiat 
o©iitaiii«t la l»g« tArtewrg fimks^* fit® peiiilte ©f tlit lerin® 
d#t«i*inatl0iii ftHoKrlnf Inouteatlos at $0,4,*§. ai?« iiiiieattt 
In labl,® S0. fk® t8^m» m aor# rajplA utiliRm-
tion of s«Flii« in the preBmm of «alf&€i«l»«, 
fo ©tetaiii a ef tM# i^#aeti&n ©y rtAstioa* 
®0etii*Mag dtti*i»g til® a#t&l>©3Liia ©f tfe® Vaj?-
te»f »«yt 0©na»©tt4. mp«f%mnt was 
©«i.t witli « fiit are 
pi»«ient®4 la faWt SI. ®i® myg^ mptAe, m& t&e earfeoa 
dlSEidt pr«i#i««4, tndieat® f©r «a^ aoi© of f«spiii© 
»#tAfe.©lS,i©a ©ne^half &f a a©l® of ©3eyg« wm atilliM ani 
©n® a©le ®f saftooa dioxide mm pr#dtj«i«4. fht^ pdssifel# 
r«aetion® m&f l>« represent®fi hf tli« 
CD @I«01SI!f%a001 O.i On TOOl • QlailaaOtH 
CXA) QM^M^Qmn 
C3) ei|^ 10ill»C3OOI —^  QOji • 
(3A) Q%01CIj#lj| • t.§ 0, mmOM 4- SHjiSHji 
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fa¥l« a© 
Stria# itiiiiatioa If mmmm mmmm 
eell-fre# mWmm 
Hi, Serin® m S®iPia« m S«i»iB« 
UtMT 50 maist«« Mtter m rnmtm 
1 oam o,im 
1.4 oam o.iis 
I oam 0.048 
BM oam 0.0^ 
IftA Hftsk wntalaei. 5.0 nl ©f th% ttll^ff®® tsitraoti 
§••0 »1 ©f O.S p®r mnt ianaaaiwi siilfat«^pMQ.ipb.&%# 
ttixtw®, pi ?.0, S.O ®1 s#ria« aslitioa.- W.a«k@ lA 
and BA e®ntaiii#<i ^0 m ©f ,• fmpemtuw® 
30',4*e. 
f&lslt 31 
Mssl»ilatioa of itrla® 0#ll»ftp«# 
ISEty&Qt @f a.t3fOM^#« 
8tl^« UUliKtA a.^. 
0©a©®iiti?&tloa 
m >ll % jAi m» 
10.0 m lif s.o 
Saiik ©«p aaRtain«t O.S nl ©f eell-frt® •3itwy®t, O.S al 
Qf 1/1S piio«|>feat« i>l f,0, 1.0 al ©f ©tttestrat®. 
.All Talaea fer «iia@g«®tt8 respiration, 
final ^liwe « 3.0 'la. fi»t w 130 aiawtti. f«ip«Fa-
tare m '30.4*0. 
•3LH» 
(31) • O.S 0, GljGHGlO 4- »«, 
Cs) eHj,0Heiiii|C©0K • 0.5 QM^owmmm • si^ 
{3A) oa^oieo^oi —^ aa^oieio # 0§a. 
Ife« preiwtt ©f wAitlon (1) w©mt to® fe«at® and glf-
@la®, ^itli tto.« glyelB# feeiag toeafbexi-lat#! %& mBViylmlme 
ilA), Itaetlea. (3) vml& pmmm «tliaaolMia@ {^©l«iiit| 
ana dloxltt. flat «t&®®©l«liie ifowlt fe« firtfe®? 
attatoQlistd t© aat ibewa la 
0A), ®i» t© glyeialalAtliird® i«it BMmmlm m A&m la 
(31). a««#ti©ii (3) if©tild rtiult la tli« f©»stioa ©f l^dresqr-
pfFtifle mtld aiid wnioais. ffe# liytr#E|'isyw«'i# aeM iwilfi fe« 
fwi«^®r to mA eaflKJa •tloxlAt as 
s^®m la ftiiatioa ($A), fo «mmim tfess# p©s8iMlttl@« fur* 
ther# farte^g w«rt earrlti #af usiag th# 'yarlQtis 
posilbl© final prMmtts m sulswtmteB* ©1® r«Mlts sr« pr#--
s^ted la fatelt ii. 
Wmm ish® *al««« ofeta4ii«t, glyela# aemlt he m^mted t@ 
ft®©iifflttlate| thl9 Mi fee«tt d»i»E«tm%e€ 
net t» fet Ih# mm. In mMlttm, my fotwatt wquM 
he turm&r metate©lis«a yefuirtmg m adaitlomal me^hMlf mol# 
of (R.^. S.O). E«a®tl®a (1) mmM b« a» 
wtll a® remotlm (SA). la thlS' latter mm, %h« 
would also fet a«tab©li*ta n© wm» 
d0$mt9d uMlBg thte aetMa of Oniifer «s»4 ii&hn»m (ItSO). 
-aia-
Dlifiallattea ®f Mhstmtee 
fwdittM a.%. 
pi©. pl60|i^  
i«rias 10.0 f@ »1 g.0 
#ly®liie 10.0 30 0 
10.0 • lis tis 1.9 
10.0 , M$ 0 
lUittelaaia# 10.0 m 6S l.§ 
10.© 0 0 
fhrmnlm 10.© If 0 
%mh fiftik e®ataia#i 0.5 ^ ©f @A3. satptatioa |3S0 wg), 
O.S ifl. l^iS phoiplaat® feaffeF, pi f,0, 1.0 al ©f 
at^ste, f©r •@aa®f«omi i*t splratlon. 
final ^l»a# • 3.D nl. fiae • 
%?»•« «• 3O.4*0. 
-lis-
Iqmatloa C3B) d6@s lioia, siR<ie th# ethmiolaaint 1® 
a«tafe@llEe€ fifing an l.a. of l.i. mii, plm the mole of 
0&i«boo aiosiii ©f th® ori^.nal te0iti»toojqrl«tioii, woulA giv« 
an overall E.4. of i.O, eneept tb© R.ft. ©f the s«riiie remiltg 
froa OEe-lialf nol# ©f oxyf«, not ©a® »1«. Iqwation 13), 
h©w«ir®r, app®art to b® tli« aoat litelf poisiMlity. Att«i^%i, 
ttslng eli«leal CSiioli® «i to attemin# 
tfet ur«fe»®$ of gl3roolitldtli|"t« on tli# mp soattnfi ir#rt not 
suoQ«iiliytl fe tb# pm$mm of iBt#rf«rinf ittbttin©#®. 
Of interest in oonneotion with the iissiiailatioii of 
serin# was #ff«ot of sulfadiazine, f^lt 23 presents 
tfe« reettltf of a WajrMrf ^p#ria®nt in wMoli »#rint ir«i attain 
oliata in til® prtseno# of iwlf«aiftiin®. ffe© flaiks eontaininf 
siilfadiatiRt rtqttirtd Ml )il aor® mfgm than tlios® without, 
fhis «»oniit ii gSl )il greater Mi,an titt tli«orttio6l b««ta on 
m 1» Q. of a.0» Partition eteenstograiig (^tnol-wattr) of 
th# flask @©nt®nts indioatta that no glyoin® wm foratt. 
-114. 
fable $$ 
Eftmt ©f ailfadl«4iit oa Pitslailfttioa ©f 
S«riae by Atrote&etgr &erQ«m@@ 
S«i?in.t 
Ctonetatratl©!! 
iulfadiastn® 
OoBoeatratlon 
UUUmi, PrQ&m0& a.ft. 
iiK m )il Q>0f Ml -iOa 
o.i» mm 6 asis 49fl 1.94 
Q.sm mo Bm9 
laefa tl&A mat&lmd 5.0 al ®f a » psr ©tat e«ll stig-
peiiai©n in ptoospfeate pM f,Q, S.O al ©f «i"bstrm%«, 
®.0 Ml of a Kilfadiaita® seiutlen &w §,0 ml ®f aittiXl'it 
f&l!ji«8 &re for m&ogmm§ re^irmtlon, 
Hraal -wliOTt « IS.© ml. fla© • li© «laat«#. f«ip®ratui»t 
« 30.,4^0. SalfrntlMine o©B@«»tmtA©ii iOO yig p&r flask. 
•Hi** 
BlSSUSilOi 
^ Pitrln© Syntlieiii lay Het#3p©tr©plile i6©tei»i« 
It bas wen toow f&r mmf »aialr 
the ©f ba©tei*lal ©ytole^stfi, tkat on# of tlit priH-
•elpal (»ii8tlte0at.i ef th# Iseterlal e#ll ii fiu@l#ie aeia. la 
adilti0ii, tfet aatur« of tli© tfpe ®f nttaiel© aetd pj*ts«t has 
h&m 4a part estab3.ie&«4, «§ well at tla# ptesmm of eertain 
0f thft ptiidii# mA pyFiaiiiffl® feasts, fli@ mtrnt ©f Mol^gleia 
assay iteetssitatet tli® t€teWii«atioii of tht jpttx«ia® 
attd pyri»Miii# of tlM>s# 0i?®«Bieas*, Lagt®-
mnable to lyntbtsiE# tfeds© eos^eand®* ^iiparatiirAy 
llttl® 1® mmn mnmmlng tfa© syatli«sis ©f ini<a#i© asids ©f 
nttielei© seid eonstitatnte ^y QrgmlmB mot r«<|ull>S.iig pre-
f&z«@t mmpmmte* 
Prior t© tMs inTestigatioa tbe fa@t to.ad fe®«ii «ita"bllsli®d 
eertaia of the h.eter@tr©plii© toaet#ria sj?© aot AepeaAeat 
©n gEog«ii©ms pmrin#® f@p amoleie aeia eyath#®ia, I» aMitloa^ 
it was teowa that Aer^lba^ter &ei»e^#ftes ant iiaheyjeliia etli 
oottia bs grom m a B®diai •©©ntalaiag €^®xtr©@® as tli« sol# 
aovLTm Qt ©mrboa aad a«»oiilim smlfat© si tto.t sole eotir©# of 
iiitTOi«i. 1fe«se faots suggeiteA that iaforaaticsii eould fe® 
otetalntd ©oneewitiig the Mettrial syatfeasi® of purine ba@«s 
"•US" 
by tbtse ©rgimlass ttoough tli# applloatloa of imtopiQ pro" 
©eimrts isirolvtiig tii© Mdition latetitd ©©^©md® t© a 
€«xfx^s® aaaeiiHiBi inlfat® aediaa, and tli® ii©l«ti.©n ef tk« 
purime hmm from tht ©tllular am#!#!® «at«n.^al fowtd 
as a rtsttlt ©f growth. 
to the ftmiy of tli© ntllli&tioa of fariotie 
Isotopieaily lafetled, ©oi^tiindf as potsllile puriae prmnrmr§, 
It w&M t0m& B0©«ssary to « ppoettiire fer tM 
isGlstien of flht ptt3Pin© feat«« fmm baotePlal ntieltie a«i4i. 
M«iiRe a»<a gmmlm had prmltiUBlf fee«ii slioim t© tot present 
In 111® niKiltid m©M aaterlil of 1. ©©2.1 ffltt mrmmes, M 
XmlMm pmmMre fer these batet fi«a the nueleie &eM 
aatejpial ef A, a#3mgen#i was dtvisei wXtb momt 
of tlie pwfins ta«€0 being ©btsS,ft«t to p»m.it sttpirls® 
degraa&tioa. 
la¥el> ^ Ji-# C194S) that ia€ stl.»llat«d 
the pm&mU'&n ©f. 4(§)-Miino-5C4)*i«ldas®lt®ai»b©i:®»iA« fey 
1. ©©II. Im tM& pre&m&9 ©f fea©t#ptostall© e©iie«tratloiia of 
swlfonsaidti. Oa tfe« toasli ©f tMs fiudiag imd i» eoB-Sltera-
tloa af til© Isotopie Inmrp^mtlm ttmSies ©f aiohaai®,, 
Seant, Hiealii# maft ©tktrs, Sa-^el, «t ^ ittggeali#€ 'Si&t 
glyeine fttn©ti©ft® si a prtettyii©r in tih« f©f«atioii ©f Met trial 
pns»iaes. In tk® mwrst of tills liive«tlgsti©ii. It was fotaid 
taiat tit lateratoi^ ttraia of A. ac^gtaai pin^aaeet 4(S)« 
ail»@-SC4)-i»l.is»3,#©mrto«.«ail4## wlieyemSt tM® afailsfele str&l® 
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Is light of posilMXitlei, gLfeint wm§ 
with th& Q&rh&Myl mrhoB mi the alt»g« mtoa ©f tlie aaln© 
gmup fMs eompowM was sda«d to the ml mm m$Mmm 
md tlie mAmim &nd gaminB iml&ted from thw mllular 
1. i 
aoitg, Bie if©"tope® (Q md I ) wtm fomad' t0 ks.m toeta 
imso3?p@rated 1b tht bas#f. Stepirl®# d«gi?®ARtl©a deiio»str&t@t 
that tht emrfeoxyi e&fbon wa® la petitioa 4 aad the I** tmm 
th® «Blao f»«p is position ? of tfe« partat 'baits, fh©®# 
tend to str^gtheii tiit Tlew that gli^elae 1® dlreetlf 
laeQrp&mteA m swell''la the pmpist teaiti. M&m i^Grtrnt, it 
e0fr#la.t«d ttit fiadlngi in A. aeyo.geiieg with tl»se of w&rlme 
WQrk&B ttilEg aaiitsl ti«»tie» tliue pe3»ittl«g tli« pesilblt 
6Sil®Ei»«t of fiiidlagfi la tlesw t© the ef Bfa-
of purines W h^terotmpM© hmtewtn. 
fhB grmt%T in©©i«p©'ration ©f 6 tli«i If ' is fedtfe th® 
&A®iiin® ®ad piaalnt i*'#«niirei mmXn&tiQn. this If pftrti0«lip?lj 
true if %h.B ia©or|»r«tleii of gly^ime,. as suefe, is t© b# 
aeo^ted. A possibl® «plan&ti©ft of till® findlag wj lie in 
•fee »to@tivt S«aMiiiatloii of glyaia®. Ste^'feeasoB ami. tolt 
Cl93f) haft rtp®i»t@a that thie ppie«©ii@e of i pew mm% desKtrost 
in til© gfswtli »«tiia imtolMtta 9S p#r etut ©f tfe® fitMiiaai# 
fonaatioo i» 1» eeli and related Qrgmlmm, Water tfe« ooadi-
tisJH® of ^wtl^ r®<ltt®tit« dtaalnatisn ©f tht ig©t©isl® 
glirQime p»l»a¥l|r dia not oeoor t© aa apprsslatol# mtmt, fh« 
ia®©3?p©3?attt fXysliit ifo«lA hB.m t« to# diltitta witlb glyela® 
lali®l®4 oaly ia the ©arboxfl gromp, p3p@dii©«a tor mln&tim 
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Br©i#s iwm) hme^ rtp0i»tet tliat the 
mptake of l«®tepie nttmgmn fmm lafeelst gljoint was twle® as 
grtat ia gmaaiii# as it wm la adwint. data ©btalued witli 
dotttely Iftte^ed ^reiae'in ^cpertmnts 1 m& Xt if&M§ If) sml>-
st«atiat0 thin fladiiigt fbt va3.m®i ©btalatd, htO¥«v®r, do mt 
mpreBmt & turo^foM differttts# at hy Smm m4 W 
mttenherg. The meplmmtlm fop §«<& s differen©# is at 
preamt not a^allatel#. fli® $bmM h& ©onsidered, 
la light ©f »«tliod tiled to detemiae Ih® ifofepie oofit«at, 
that la tk@ iiiift of t&e mimo gmmp fmm p&eitim § ia ad«aia# 
to B ia gaaaia.#, additional lafe^»d »it»g«n iwy he 
iiieoi»po^rat0d from the mmomlm p@©l pmBmt ia the s«di«®, fli« 
«Et©iit Qf tike dlltttioa with iiitFOgtii from -mmmim sulfate 
would t®ad t© iRWlidat© smA a pessitoility. If ^e&prmgemmt 
of adtniii® to fo» gttaala® thmm^ & mmmher of 
iinteow int#i»®diates» tli® ©ppoFtttRitr fo? dl,ff®i?®®©®s in 
ooBt«t sigfet taiiir «i»i®§. 
If til® altniat and guaaia® are fomed mt %h% saa# fat# 
fpoa « eoMioii iiit©»®diat®, tli« |5«ir@eiitaf« of iso-^p# in Isoth 
^flts @li©mld fet the sm®. The data otot^a«d suppO'ft® this 
t9 
prmlB® in the s&«t of th« 0 igoti^# if Mm IS and If), 
ii • &• 
It fail# in th# oa«e ©f tli« I if©to|5« and erm with 'th# 0 
whea a %m-m mmmtrmtim. of glyeln# wai add«d to th® tmltur# 
a©ditiM C&p«ri«©at It, fable If).' flii.s iadiomtts tlaat ^mim 
wa« possifelr foj?®«d aft«i» the symthesis of adeaia# or that 
"both ifei*e not fofned at the tsa# ret® fro® « ©owion iat»iv 
M at §.&mim m& guaaia® h&u b®#ii 
hf Bmmt M Cl®4i) and ialis &m Bmm (1953.) 
Qaeai* fbes® atmdi«8 w»« linitM to tli# 
4«tt3Wtoatloii ©f tk# t©tal .seEoentratloii ©f « siEfl® 
14 1®1>@1 (0 ) . It woalt he of iwttreat, stsftiaf with attain# 
lm'fe®l«d wit^ i** in p©iiti©ii f mi. 6** ia p©®itidB 4, to 
d«tewiia@ til© distrilsmtioB ©f the i»t©p®i ia tto« 
M®aia® a»d gaaaia# afttf* a ptrieS of iaemfeatioa. 
©le attftboli© origin &t ,p®fiitioa i ©f l>©tM tke M«nia« 
and ^asiii® ii@lat«€ tmm the ¥aot«i»ial ii««l«i® a$it ast^ial 
was f@ttaa t© Ibt ®ap^@i diexidt.. Tke itmdi#i of Sme&i®an, ^ 
14*. Cli48) ant fe©0# ©f leiarink end Wilton hair# alK di«®ii-
«ti»at#d m ineoi^jeriition in tb© wi® aeid tiiertt^ by 
pigeons and in tli« adisnine «nA giii®-ifi« iwlated fima tfe® liv«r 
tiasiie of tto« m%* The ®i?lgia 'of pdiitioa i t© b« tli® 
sn« in the pmyinei iiolAttd fmm tooth aniaal tisiti# and A.. 
ajsragaae-f* Of More inttf«»t is the fining ©f the label in 
poflitioa® 4 plmi 5 sad B plat ®. a«isfi©k and Wilton found 
m d'*' tmm labtltd oarboa dioxid# in po^sitions M mik 8 and 
relativeli' little in positions 4 plus S of pianino ioalatod 
tTom m%- ItWBT tissti#. Bmhmm, rtpoFted «®»e 
inooj^oration in positions 4.plum S ant in a plus 8 of urio 
aoid tmm pigtona. fh® data obtaintd faeyt and r^optod in 
Table It# iniioatos tfa&t 14.3 per e«t of tli« 0** was prosont 
in positions 4 plui 5 and 1$ per otnt in p©®ition« B pirns ©, 
•las-
valm«s ImOlmte t&at oarfeoa ai«i4.® »ay- fe« .lawlvei. la 
laie of Marr aai Milsm (liii) h&re rep©2n#t 
%h« la®ei^©i«li©ii ®# i tioiria# imt& glyeiat i®a 
««rla« $,»!&%«€ frm tli« e«ll pi»@lselJ3 ©f ateortme 
gmm aad©!* ©,0S 4taosplt«rei of &mhm ai©^i€«. flil8 flttdlat 
suggests tto.# posslWf r^mm for ppts«»e® -©f -0** in 
pesttioa® 4 pirn# S. 
fht pT%»mm ©f li pm smt of th^ inmrp&mte& l»©t©p# 
ill p©siti©a« S plus &• »ay to® «3[pl&4ii#d on M«A8 tM-iit 
fo?»at« h«s b«ea thewii t» Is# the attafeolis pr#ea>j»«©r f©i» tli#s® 
p&®ltlo3as In feetli mils &®M W ptgmns, in 
aft^iRt sad ii©latei fmm r&t liv^ tistm#.. fls# 
T^mtlom of e»b©« dl'©3Eiit to foMie mlA hm hem Amm* 
stratdi hf Mo<ia« Clint) 'iB J. asSSSSS* ^ rttudtioa 
ha® Rot dfKiiistratet in «aiaal tlsstt®. f!j« ifiotspi® 
fiatiag®, tJitwfor#, ®ifg««t that th<$ dl©]iia« mf havt 
hmn ye§mm& t@ for«lo mM. lait Wmu int@ p©il» 
tioRs 3 plas S. 
It lhas !•«« a«»®astpat^ tlat J. agi*ijg®ii®§ it abl« t© 
Xnmv^mte into tli® 4, §, mA 7 atoat ©f adcalat 
«a guaftln#.. fMs w&® reported t>y Sittoa, g««l#Bk, 
Wtpkaaa (Ita). • Oarboa dioxid® ijs iaeoi?p©i»at#€ toto p©®itio» 
m& iat® petitions B 8 iadireitly tbrou# f©i»i# meid. 
Slt«ig«« It 3# m€ 9 srifi@,,froa i®a#oiM smlfatt iiitjp®g«a 
Csol® Bmrm of altrogeo in ealtmr-# a&4i*»i) ©it&er AlP®®tly 
or thrott^ aoae doaor sy»t«. 
-las-
the iielatiea ©f 4CS)-®aiia©».SC4)-lidafti©X#gai»l5©»ffll€t 
suggtsts t!i&t fire plug of tht ,ptti»iat moleemXe 
is fomed first. la aMitiea, the ineef^Tstioa of 
into »gmim m& p4«iB® and aot iato the pyrtaiSiftes ©f 
bft0t«ri^ &m©Xe%& aciti, &« IndlQatefi 1:^ tfe® «pti4a«atfti 
4at% wpp#j»ti tilt belief that tilt f©i?*ti©ii ©f the *«»-
fetF«d ring pr«®ed«i tti«t of tto® sije mmhem& ring, Of iiit®r-«®t 
ii ©a.3Pboa ai,©xite say to® fiJKtd t© th® aetfefl*# earljoa 
©f glyeiat s® tht initial %n tim t^mMm #f fiir® 
aesfeerti flag* Is ttei# rnmmmtlm, «i»efiaiats met i?«p©r6«t 
htpt iadieatf^ ^at ai'ih » fliittieii €©®8 »©! oeew^. If m 
fiimtidn dit o@QMr, lilt initial ptodmet wwld aaittoaaleat® 
a®id. lii.©kM«ii (liSl) teas wfertefi -affliE©aA®Bi& aisi^, 
aeit 4is«itt, and &aiii©aalQaa«idla« 4® mt s®rr« 
aa pr«0«r«i»fi ef paM.n»s. fliei# fiatings t#iii te iiiai®»tt 
that pertaaips tiae fiT# mmh»9& imMmmts ring it f©m«t tat 
tlitii, eapfeoB ^ox;i€® ie fix«4 to ©aylfeii 4Ci|. 
StilBft «A -^.feeain# w^# iinrettigatea as p@eeifel» soure®i 
of glf&ine for the ba«t®i?ial tystbeiit of ad«ia« aad gm«iiia«. 
Si«aia (IMS) f®ttftd that ©tria® nay «©aireptei to glyeia# 
aad f©»at«. ll^a ant CltSOa) Iist® iip@®tly 
i»elat@a tliis m&9U.m t® wri© aett fifBtliegii in t&e pigeoR. 
The failar# ©f 8til«e t© stiwalst# tli« pi©4tteti©ii of 4f5)-
«iia®-.S(4)^-|«ia&g©l#eartois3c«*i€# I. «ill. «ugg«it#d t© laTel, 
jll al*, that tbii fmilMft was ts# to iiMMtiea of iii® 
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Cltli), m€ «it0fe«3Ll aai hevme (1938), hat esrlUr 
tstaMiibtt fb« Smt tl»t A. ©an mrte a®14 
fti a muvm of aitsregtn, ^«F«aS|. J, eoM oamiot, ®i«s« 
flniiagi gaggeittd "tiat tli® tafeya# and iatewefiiat® 
eompoaats to b« Involired la tfe# of purine § W 
mXm&l trlesm# ai#it he fowad In J, aa4 1, »Ii. 
FartltieR eliK»»at@gpaptey and th# B®@taia» i^®0ti»®pfei©t©a«ter 
pi^vidsd a »»aii8 of leeating p©Siiblt istawMiat#® ia -fell® 
of the pmrliies bj -fces® -©rgaBifflii, wM«^ wty« ii©l» 
ftvailabl® t© fiiti# esFlit? tli« itraliis ©f A. aeggr* 
gtnes syftd J. oell, iie®4 ir«r® f©mt to 4e«aiaat« bmt 
aot as rtadily a® fsportst bf M@ep%mme%®r 
«xp@ria»ts laiiiiattd Hiat §. weuia a©t oxiSist toypexaa-
bmt'ttie @liro»atog2*»ffls ©f the W.ai»bwj!« flasls: nentnati 
indlsattd tilt foraatioB of l^puxaatMa© irm Subtt^ 
qatal ©xptflatnt® UidiQated & rapid feytoelytle AtMiaatioa @f 
adenliit b|r J. ooli. but th« Btoteaa mliiei iii€i@&t®d tMt ii@ 
fiif"tfee.i* pmrlae iat#f«si.lates wtre formed thMi J^poasaii-
tMae. ^©xmitiiiat ©©iilt not b® fotmd wlita 'Attsiaae was 
attmbslistd by A. mroMmBg, The- &€«iae ison,ii«itr«ti©a wa® 
r«€m©iit dttrlag tke fl,i»®t 8 towrf of tife# bowtv«r, 
ao «Mft In til® abi&'iptloa ©#eiiri'#& aa wa« fowad-la 
tb« 0a«® ef 1, eell. Cfigmrti 3 aat $), %h« M®al»« 
wm ieaalaatet by A. Cf»bX# 1)^ it mm be mmme4. 
th&t th©^p©x«Rtlila« fomet ira» iwcdiattli' by th« 
•3.2i» 
lo tfplaaatioa mm be tagg«st«t f©r the mbs©ipti©ii 
maxiama at 3®3 mp Aft^r 34 Itou?# insmbatioa ia the mm ot 
J- SSBiSSS-' 
fii# failmre ©f J* %q oxidiz© l®Tp©EttitMa» 
the a^i^se of •«» exidstife «air»«C«l tQ^nraUl® to xantMii® 
oxidasi foma ia animal tits^it. fMs «^«Cs) ©jsifiiE## 
hy|>®xaatMae or-' xaathimt to t*ri© i.©i4. All ftiptltr att«apt« 
to d®BO»,sti?at« possiM# iBtira#<iiat®» in the W^ekmm of 
adtaia® by 1. mtX or A. ftef«E^ -g:S failed tO' iaiieatt 
©oapemds, fli# fiading® lii«li®at€ that tht flail pmm®t ®f 
th0 attioa ®f J. mM qm ftd#iiia# is li|rp@x-aathiiif. final 
ppodM©! of mt mtim of A. m «Afiil»# rittaiaa in 
doalit. loth organisa# io mt p&umm th« o©»pl#t« 
aegratotiT# emfme prmmt in aaimal tissii#. 
mmim mn mMomBmwB 
1. file Qf pwis®s tf AcrobReter a»y©g^iai>8 
wa® stuaitdL ^ ml^rtn^ tli» ofganlMs in a a.«xtf#s® fmiottiw 
iulfate m«ai« wJltli aM®4 Iselaspleally l®l3tl«4 s<»poMiide. 
01|-oia® i« iiieo,ifp©i*at«d Int© ttoe 4, ^ 5, »4 T poiitloiis ©f 
sAmlm m&. ftt.sniii# ©f feaettrial aneiel© ®«i4s. e&ffeeo 
dioxide l@ Jm@©]^oi»attd Into i*0isltioii § ©f 14ie«® pttritt# 
base®, aM Into posltloiii 3 mA S Ifesroiyt^ r#4aQtl@a t© foi*-
«att. A0@tat« ii©e® ii©t play a irtlt Xm batterlal pwpime 
lynlditsls. »i%wg«n ato»i la pesltloas 1, $, m& i ail®® 
fi^s til® nitmgea ©f aaaosalm imlf&t® tlth«r a.li»t©tly from 
mmmla. or timmgh erne doaoi' sy©t€«. a© lyatlitfii® ©f 
adtnime anA .g^anin® by the »me mrnhmlmg prwBmt in aminal 
tisfla® 18 ®t»agly smgf«®tt4. 
S, fMe ef a serine &t ttoeonla# tpllttlag 
a«©haai«B ia Aayefeaetty wm aot t«»®astrat®fi. 
3. Purines are iiot c0'i^l«t<Ay fey Mf©l>a©ter 
aerQ^eaea QT IgQlieriehla ©©11 tliKJtigk the SIUB© ®tdh.wlii»a 
prmmt la mlm&l %lsme» 
4. 4C5|-«ala©--SC4)~liiidaMlteaFto©«Mia© Is aot a 
titlllEabl® liite»®tlat® la tli® f©»atlos ef purims. 
htmmmm omm 
Abrmg, R*t BMaawttii., 1. eat Si©»ia,^ i, 
tlyoia# &B St preettfs@r of la 
J, 11©1, mm. 1?|, 4ti^4S0. 
i* 
li3S. On 111® amsltit aeM of typlisit ®f aie®. 
i. Mimhm, C^&paa) iS, SSS^SfO. 
'• IW. ilbtr fiit l«iii4apitellttai 4er S@hi*elplliaitkX®in-
iSmrt wd dtPWi i, Si©©ltea. (Mpm) 21«3i. 
ll«xiyBi®ri i.t Lttdweto, §. and Sellpaaa, A. 1. 
Ii4i* A' ^«©ifS.e alersatthod fdr ©©lofiaetri® 
4®%.©»laatl$ii ©f flyeia# in ia.®®d ®ad wla®. Biol, 
0M«. Sl-S». 
iak®!*, S. S. 
ieat «eii«elt of tli# s«tafe©l.i» of pirrmvi© a^id ia 
tto intact ftttiaal. I. iisl. ife®a. ISSf^lSSt. 
tea ft tin I 1. R. f, «a4 A. 
3,f4f. mm@rwlon of ssttat# w gly©ia# ia t&e r&t, 
Bi0@Mem. i, 4|, 
Balti,, ,1. I. «A B^mm, ft. B. 
liH,. Oa tfe© intermMverslm et ©wlats W 
m$ei, «r. li©l. Clh«a. ,l|g, 
mi, s. &. 
1930. Xaatlilne ©xldasts Pyrifieatioi ant 
#. li®l. ^«a. Its,' Sl*$7, 
3&Amt S. A. ant #. f. 
Ii4l. ®i® f®3*eafativt d#®o»p©alti®® of fey 
ao'stri^iffli aQiai^mylel and Sle»tri^a» <iy|,i»<|yc>m>&rm&. 
MQi. "l4f ^  . 
aeiai^mfiei MI4 glQgtyl&lm 
©rEmTwOemHISSi'^i© ®©W®3s«i ©teey 
iiiSS®, ' 4. Saet. if, Stl-iCI4. 
_ . ant Slai®a, S. R. 
" ' 'IW. 6aA©a dieaclt® mtilisatien ia tli« ftwiatlom of 
glyei0« ant aeetl© aeM. Bi©l, Qtoea. 3.^* S19-W. 
laj?a«s, F, W. and Seto®iili#iii«i?, 1. 
lm%, m tfa® M©liigl0®l iratlitsls ©f turla«® ani 
pri'isiaiaei. Sisl. Gk«m. 133*130. 
ItldEfPS^,, A. M. 
Oil tli« imele©pr®t«iai poliratteltetli.#® of 
afrtaia feaiteria. O^lt %riag KafMr iyap#iiaa Quaiit* 
Blel. 1*S. 
BalTin, A. 
I.94S. I*es RU0l«®p3Wt#l4#i ft 1* 
Iil0r©#i^«iiiaf. MLI. •##. M©1. J4, 134*143. 
a«€ h, -• 
liS4# Setitrifetlea, k I'ltrntt t® lit ©©apoiitl^ efelaiiQa® 
at la 0!»llttlt feaet^fieaiie im'bataa®®# tt 
^ueplmT^es aeii-«©l«lile®. Areli, leiaalats p&tto. txrfj. 
iilerotolol. ?, 9S-133. 
ana Tindrely, H. 
''li43« liti nmel«©F»tseld«s, ©©mstlttiffliita i«@ eellaltt 
ba@t«Fi«iiie®. i©e. M®1. 15?, 43a»433. 
••Ii4i. Bol® ''I'aQld# dtsexf^riLboaiieltiqw# liat2t.i®®iit 
p9lf»ti'l«l &m» 1® dltemiaifflB® a®s t»60.t6r®s 
Mrldltair#® dts bmet^rief. Itlv. 0M». Aet®. 3®, 
1338»1144. 
B©yd, 1. aad Legaa, M. A. 
If42, ®i€ 0©l®ria«tyl0 d«t®iwiia«tioa of 
J, iiel. Gh«. JJI, g?@-a®f. 
Mr&ttQU'i A, G. aad Mawlt^l, S. I. 
Itif, A apf emplimg eoapsatat fer inlfaallaaldt-
d#te»inati©ii. il©l. 01ii». lti,t »f*5.S@« 
Brmm, #. i. 
Ii4i. ©f eold ^Tlmg Hitrtoor 
^raflposlii® Qmmt. »lol. 2S.» ^i-il* 
. «©11, P. M., Hltntl, A. A. m& 0a.iralitri, h. f. 
The iitllliatloa ©f a€eiil»# tm »iiel®ie aoi€ 
sjrsthetlt aad a® a prteayi©!* of giiaalii#. Biol. Gli«». 
i?a, 4®-4e4. 
mo* 
M&hmm, S* M. 
if si. ef parlitts. AMt, IXtth* a®@tiiig, 
Qhm^ Sd«., iestoR, 13d*14e. 
_ a®d J. e. 
'iMt.- fh« &f ftwiat® ia uipi® aeM «|iitlie«ls. 
litl. ito. |J|, m. 
' sirtws©?# ©# «i»i@ a©id. II. til® 
mlm ©f lautat®,. gli-tiat, #«jf»l9a aienit# at prteuiv 
s#3?'« ©f tte.# ©Mm nitrtftn ato® f of lari© 
&@M. J. iiol. €Jfe«. j||,, 
•Cfeargaffi^i. »a S* ' 
li«. for %&« ittttf-df @®3Ptaiii «»«y».«§ ia 
®.iamte aaeaats aiad it« mpplimtim t© tli© 
©f to tin# iS.®l. C^«. lfS« 9i3~ti4. 
sat %si»iai©a, ©. 1. 
i^4Sa.. l®9li»alio ©f -iaiela&tiQa ©f seriis# Isf ia®t«rAw 
#» Bi©l. ' 
'ifiSte. ifeti-©®' ©n fe© atiAasii® ©f i®a*iiiatl©a ©f-
s«ria«. aad ta M©l©fi©al. «ystea», it©l. Qhm, ISt# t?,3.S». 
]31©c:i@, .. 
il^WQ* Wfetr ©iaif® nmM ©liaik&ktertitli^# farteytftktlQaw. 
fjbpi®am3.ltilis;iiiir« aaA ©in®' ««!•• 
;• Btitiawiag la titriohea Ofgimtia sit aif® 
' adL®««F l«aktl©a«». li@iW!»e,li«i«. §, 4-SS. 
WMki&0 1*^ S. 
19», fbe ©at^yti© '-imntimM ©f %&« B TitaiBliis. In 
Willie®, E, Salciii, a. 1., ®. aat ihtlT#, 
f. •!&# SimhrnlBtxt ©f tlit B, Tit^tiiia. p, SOI. 
f«tell8Miig .0©fl>., M'«ir If©A. 
t., I., Salmst®, 1., Eel©, 1^. aai 
S%Jei*ii]b©3jKy 1. 
Ii4f. Itt«l3©li© eeiib«©ti©a hetvem, p»iia# sm& ^f®iii« 
is the asia© &©it afilitati©® of f©.«0.©i?8i8 tttili». 
J» ii©l, ?S@»f60. 
awyn, ©. aafi %i4afi©8, ©. 1. 
li»a, fti0 r&l0 ©f ©©rill® «©#ta-lt in mpi© a©id 
f©m&ti©«. Si©l. <&©a. Ii4. 4SS^4?4. 
-ISl 
lawya.,, S. aM B. 
Tet&t%m ©f • f©lie A@i<l t© the of 
srnme. Biol, mm, 
fttn©!-,. R." 1, aii,t- StiNaaf, f,.'1. 
X§'4M\: , «-fiamlatiom sa'%st«a©«i for l^etebaalllms 
• #., Mm. S©0. Jl,: iSl.iS4. 
Fls^e,, 0.- 1. Mi MWMm., t, 
itiS,'' ,Si#" •©©MfiattePie 4«t'0Wiaatloo of pli®spii©r0ttfi. 
J. ••Sl&l;. efeMi:. J|,. .SfS-400,. 
y©X|i 6« j#» 
lt4i, .©f ft witoataa®# liy 
.mMk tttrifflf -gulfQi^ld© ^tettritslaili. 
P»C iee;. Sp.. M©!. fa.,, 108*W-. 
far it. i, i,,. ^11,, f. 1. sat Byow, #, i. 
,3?ea,#*r*X ©f'tht pm'idna-i of tli© df®©x:3rp»ii$oi» 
li@l> 01i@». lef. iii-asi, 
milr i.# fmMT, f., aat Br©im,. #. B. 
&f''mtuh&ltm &f &Sk'9t»xf •^p&x.m%him 
«iBt xaatiitn#^'Sitt, the i*€t. 4» 'Bi©l. ^@a. l?fc. 3S9-3^. 
1^.# fiii«i©iE,, 1^ #1# &i*©«teerg, • •©. 
i#4t* iEi-1i'Sbwit©ii-.of :0' •• i&'.'g3L|p©la#'aiit ttrlni ©f 
M*®* f®3li©iftiig'ffe® «ii|.iiiiti*ttloii, ©f labe3.«t 
.-t. Bisi. QUm. W-»I4». 
§0'fd©a|/»^i, J» M..,, E. I., ant W. 
liiS-.. : y®'iwrlf©,SJ,© «©iA, * ftts©fS.o,aal' Atrliratlv# of 
f©iie a©id'. 4. M, §km*. i®e. Sfi» 
0@t#, i.* i# 
Its©.. Hit «®©tia\ilatai©ii of 4-a«ln©*.S-ialdai®le®,ai»fe©i:i«lt<i 
to & ©f^ S«©lt^i®M4' ©©2.1;. 
m^h. • ii©«iia«. 11^,; '•gsi-iM. 
Sreea^trg',' 3* 1.. s»4 Wiattitk# f. 
l#4ii- ^ StMies !»• pfWittlii wltli • ©wpomats 
' • lafegleC ifitis ©a^feoa, "SI. fii.t «etal>©Il«B 
©f;gly©i»e in.tsfe# fat. li©l. 0fei«i. l?Sr 3.f9*gQ4. 
itA' ^,0®i?p©.-ra1;loii ©f ©ayt>®n»late®l#a fomie aeifi and 
• ©ss^rfe©^- 4J©«i&#. laf© l^^jEaatblii# i«. •^ift©fi liTtf* 
,te»©»eBatt». ••'Areli. ii.0©fe««. JJ, SSf-iSf. 
-isa. 
Owttoit, R. 
liii. Stwdi«i ©n A pmriae^requlTlng mutmt strain of 
Es^^tfiehia eeli. J. iatt* 3§*4i, 
Hanxal, S, f, and I^sr, E. I. 
1931, Mtim @f uti'laitt baet«?la ©a iirie a@iil «t it« 
«ttbgti«mt#s. Pi^o. fe®. Sxp', Bi®l. IfA. S|, 83.5-Sli. 
Heinpidkg M» 1, til sen, U. f. 
'©1# Moiyntfeftfii of iim#Xeif seld ©oi^ntnt® 
itmdiea with G-3.4. I, !»iii*i»e« amd pypialtiiifi of toe 
l»at. J. Bi0l. Oh*. HI, 44f-4«J. 
HituMags, d. I. aad Pi®k«, 0. 1. 
1941. Sfci® €#teittin«ti©ii @f tht piifiii#®. J, B1®1. Sh#a. 
14a, 4il-.4i&. 
Hotdiaikiii, 1. B. 
Ii4i. flit quantitative sep^&tim Qt purinm, 
pfviBX-^m», m&. ttiial#@8l4«0 pafei* tlir&aategpapl^. 
m©i. mm. i7n, 
A, md V. 
W$f* Ihs^hXmm t«« Stiekateff-kpiislaiift#. III. Ofetr 
d«s dlirktkolls ais.i?@li Ms&t&eim, Mmhrn. Z. 
asi, ?6»fS. 
'iemlmmt U» W» 
lLi$S. Son® qtiantltati'ir®, rtlatloasMpt ia l^a©t#rl«l 
pQpml&tiea ©yeltt. »l. Butt* Jg, SOS^iSS. 
Jototea, ?. 1. nn4 lw>wii, S, 1.. 
Ii33* fht p,r©paraUi©ii ©f aii^lei© a#M #i»©a tk® 
BttfltepTOttia ®f liasillt aeift), 
J. 8l0l. Ohta. m-fSO. ^ 
lalsksTji H. *. 
194?a. Mff^«Rtiia. ^#0tr©|)li0t©a«tf^ of piirin® son^md® 
by aeaaB of epeeifi© ©ii«yaei. |« t#t#iwiaatioa ©f 
ljip@XiiiitW.a-t 0©itp©ii»fi®'. M®1, Sfcieffl. 167* 429^443. 
Ii4ffe. Mffeftiitial ^®©tFopii©t©a#tfy @f pwiBt eei^mts 
toy meiSB ©f iptelflo III. Studlef of tfet 
««pi®8 of pmrin® »«taboliiai» J. Biel, 01a«i* 1^. 
4Sl»4fS. • 
K9tT, S. S. aad S«raifiar4aii, K*-
194S. ®it f^aratiea ©f pmriii® nmtleetii.®# froa fr«® 
pmriLats ®iiA the d®^«iwiB®fi©a ©f tlit pmrlii#® aad riftoi® 
la tliese frastioas. jr. iitl* Obea* Mg, 
Itjpy,. S. S,, iiraitarlan, I. and BtowEi §• i. 
lia. ©a til® mtllisatloii' of pnfi&m ana rilbest 
i^if&tlv#s to? i. 0li«» IM* W-EL®. 
Eoft, 1, W., tifir-iig, M. 0. mis St®«r«, S. 
ItiD, Bi« true of tim ®f tli« 
&t I»a@t®fea@illss l?-i hw folie a«tA. i. liol. 
gh«, liSt 9*1§. 
K©8®3?I S* 4. 
ettpl©pi«iit ©f mrl® ®eii for 
tht tiffei^Matlea. ©f !• .##11 m& J. MmsSlS* 
tnfrnmuns m»mm» 
K©is#l,i 4. .. 
lias. tl>er #ln« neue Bfti# atti a« fM«ykoi?ttr. B«r., 
a«mt. -eMe®, 'Oes. 3B, ft-8i» 
die a©B^stitiiti©a ft«r 
2, pjiysi©!. -ilitB. 16S»X8i. 
10M.. On the 2t>l# pl«y«d by mwmte In seipM# 
tfe®8i.8» il©@h©«. J. 4|, ^4-»0. 
Lajipfii,- J** 0. m& ^m@», 1. *r. 
IBM* 9te aatagoaiim of sttlfenaalt® iaMMtiea ©f 
©«rt«to m& mtemmmi fey 
a©M ana relttt»4 •©©^iiiii€#. #. Bl@l* 16$.• 435-448. 
1.. S. 
liSi. fli® aiitig«le «o»pl«i: of 3tyept©©Q.©€tt» 
h&giiQlytiiWig* #. Sep. Iti. 4®»4i0.' 
L®8©#31e®, iJ, aaa W©ods, B. B. 
liSO. ©f serin# aieM«©i*gaiilsa®. iatmr® 
aiSi S4@-.SS0. 
• ?. A. 
1904. Or the M©@k«fflittiT ©f tte# Sa©llltt«. tuberculoel®. 
J. M®d. E«s©«p©.|i U, 3il-iii. 
'IISS, ?rep«rat4©n aat aa'alfii* of aiii«al a»el#ie ®ei4. 
J. 'B4©1. mm, S* 441-»44?. 
and Ba«i, l». W, 
nil., Itielei© A@i€®. Ofetaieal Qmtalof 0©«|satt,|f, Mm l©vk. 
-134-
. A, aad J©i»p#s, S. 
193i. iti® ©f hydi^lyiis ©f J?il»HaciX«0-lid#i. 
J. Blel. 01i«a. ifS-iee. 
Llefeert, P. 
ItOi. fij# d»comp©siti0a ©f a®id fey toasttria, 
I. A&a» W«t«fi®0k. -testert. ftrsl. wis., I&twrk. Afdetl. 
Hi- itO-lQOl. 10..A. S, SSiiJ 
Leaf, i. 1. 
ii31, ®it pwrltt® toa«#« of tlie batillti®. 
Ai, E»?. frnhm^Q. 4, 843-S4i, 
'0, 
193i. tt® S«0©»p©slti.oa @f eoaf?©iiaie ^y Meteila, 
SO, 140S*141i. 
EaeFaiyta, ©. A. 
l.i4S. IstlaatioE of f@»«i€«iiyS« la bl©l#giea3. aixtursi. 
J, it©l. Oh«. 1§§, lOT-liS. 
u&rw. A, #. «iai wliiKia, j, 1, 
liSl. isifbea dloxid# fixa%i«a fey initgllfe .afeertes, 
Baet. 130. 
Mtlseh®?, F... 
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